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(57) Abstract: The sequences of aniiscnse nucleic acids which inhibit the proliferation of prokaryoies are disclosed. Cell-based 
assays which employ the aniiscnse nucleic acids to identify and develop antibiotics are also disclosed. The antisense nucleic acids 
can also be used to identify proteins required for proliferaiion, express these proteins or portions thereof, obtain antibodies capable 
of specifically binding to the expressed proteins, and to use those expressed proteins as a screen to isolate candidate molecules for 
rational drug discovery programs. The nucleic acids can also be used to screen for homologous nucleic acids that are required for 
proliferation in cells other than Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, and Pseudomonas aerug- 
inosa. The nucleic acids of the present invention can also be used in various assay systems to screen for proliferation required genes 
in other organisms. 
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IDENTIFICATION OF ESSENTIAL GENES IN PROKARYOTES 

Sequence Listing 

5 The present application is being filed along with duplicate copies of a CD-ROM marked 

"Copy r' and "Copy 2" containing a Sequence Listing in electronic format. The duplicate copies 
of the CD-ROM each contain a file entitled SEQLIST_FINAL_9PM created on March 20, 200] 
which is 37,487,912 bytes in size. 

Background of the Invention 
1 0 Since the discovery of penicillin, the use of antibiotics to treat the ravages of bacterial 

infections has saved millions of lives. With the advent of these "miracle drugs," for a time it was 
popularly believed that humanity might, once and for all, be saved from the scourge of bacterial 
infections. In fact, during the 1980s and early 1990s, many large pharmaceutical companies cut 
back or eliminated antibiotics research and development. Hiey believed that infectious disease 

1 S caused by bacteria finally had been conquered and that markets for new drugs were limited. 
Unfortunately, this belief was overly optimistic. 

The tide is beginning to turn in favor of the bacteria as reports of drug resistant bacteria 
become more frequent The United States Centers for Disease Control announced that one of the most 
powerful known antibiotics, vancomycin, was unable to treat an infection of the common 

20 Staplrylococcus aureus (staph). This organism is commonly found in our environment and is 

responsible for many nosocomial infections. The import of this announcement becomes clear when 
one considers that vancomycin was used for years to treat infections caused by Staphylococcus 
species as well as other stubborn strains of bacteria. In short, bacteria are becoming resistant to our 
most powerful antibiotics. If this trend continues, it is conceivable that we will return to a time 

25 when what are presently considered minor bacterial infections are fatal diseases. 

Over-prescription and improper prescription habits by some physicians have caused an 
indiscriminate increase in the availability of antibiotics to the public. The patients are also partly 
responsible, since they will often improperly use the drug, thereby generating yet another population of 
bacteria that is resistant, in whole or in part, to traditional antibiotics. 

30 The bacterial pathogens that have haunted humanity remain, in spite of the development of 

modern scientific practices to deal with the diseases that they cause. Drug resistant bacteria are now an 
increasing threat to the health of humanity. A new generation of antibiotics is needed to once again 
deal with the pending health threat that bacteria present. 



-1- 
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Discovery of New Antibiotics 

As more and more bacterial strains become resistant to the panel of available antibiotics, 
new antibiotics are required to treat infections. In the past, practitioners of pharmacology would 
have to rely upon traditional methods of drug discovery to generate novel, safe and efficacious 
compounds for the treatment of disease. Traditional drug discovery methods involve blindly testing 
potential drug candidate-molecules, often selected at random, in the hope that one might prove to be 
an effective treatment for some disease. The process is painstaking and laborious, with no 
guarantee of success. Today, the average cost to discover and develop a new drug exceeds US $500 
million, and the average time from laboratory to patient is 15 years. Improving this process, even 
incrementally, would represent a huge advance in the generation of novel antimicrobial agents. 

Newly emerging practices in drug discovery utilize a number of biochemical techniques to 
provide for directed approaches to creating new drugs, rather than discovering them at random. For 
example, gene sequences and proteins encoded thereby that are required for the proliferation of a 
cell or microorganism make excellent targets since exposure of bacteria to compounds active 
against these targets would result in the inactivation of the cell or microorganism. Once a target is 
identified, biochemical analysis of that target can be used to discover or to design molecules that 
interact with and alter the functions of the target. Use of physical and computational techniques to 
analyze structural and biochemical properties of targets in order to derive compounds that interact 
with such targets is called rational drug design and offers great potential. Thus, emerging drug 
discovery practices use molecular modeling techniques, combinatorial chemistry approaches, and 
other means to produce and screen and/or design large numbers of candidate compounds. 

Nevertheless, while this approach to drug discovery is clearly the way of the future, 
problems remain. For example, the initial step of identifying molecular targets for investigation can 
be an extremely time consuming task. It may also be difficult to design molecules that interact with 
the target by using computer modeling techniques. Furthermore, in cases where the function of the 
target is not known or is poorly understood, it may be difficult to design assays to detect molecules 
that interact with and alter the functions of the target. To improve the rate of novel drug discovery 
and development, methods of identifying important molecular targets in pathogenic cells or 
microorganisms and methods for identifying molecules that interact with and alter the functions of 
such molecular targets are urgently required. 

Staphylococcus aureus is a Gram positive microorganism which is the causative agent of 
many infectious diseases. Local infection by Stapljylococcus aureus can cause abscesses on skin 
and cellulitis in subcutaneous tissues and can lead to toxin-related diseases such as toxic shock and 
scalded skin syndromes. Staphylococcus aureus can cause serious systemic infections such as 
osteomyelitis, endocarditis, pneumonia, and septicemia. Staphylococcus aureus is also a common 
cause of food poisoning, often arising from contact between prepared food and infected food 
industry workers. Antibiotic resistant strains of Staphylococcus aureus have recently been 



wo 01/70955 PCT/USOl/09180 

identified, including those that are now resistant to all available antibiotics, thereby severely 
limiting the options of care available to physicians. 

Pseudomonas aeruginosa is an important Gram-negative opportunistic pathogen. It is the 
most common Gram-negative found in nosocomial infections. P. aeruginosa is responsible for 1 6% 
of nosocomial pneumonia cases, 12% of hospital-acquired urinary tract infections, 8% of surgical 
wound infections, and 10% of bloodstream infections. Immunocompromised patients, such as 
neutropenic cancer and bone marrow transplant patients, are particular susceptible to opportunistic 
infections. In this group of patients, P. aeruginosa is responsible for pneumonia and septicemia 
with attributable deaths reaching 30%. P. aeruginosa is also one of the most common and letlial 
pathogens responsible for ventilator-associated pneumonia in intubated patients, with directly 
attributable death rates reaching 38%. Although P. aeruginosa outbreaks in bum patients are rare, it 
is associated with 60% death rates. In the AIDS population, P, aeruginosa is associated with 50% 
of deadis. Cystic fibrosis patients are characteristically susceptible to chronic infection by P. 
aeruginosa^ which is responsible for high rates of illness and death. Current antibiotics work poorly 
for CF infections (Van Delden & Igelwski. 1998. Emerging Infectious Diseases 4:551-560; 
references therein). 

The gram-negative enteric bacterial genus. Salmonella, encompasses at least 2 species. 
One of these, S. enterica, is divided into multiple subspecies and thousands of serotypes or serovars 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467). The S. enterica human pathogens include 
serovars Typhi, Paratyphi, Typhimurium, Cholerasuis, and many others deemed so closely related 
that they are variants of a widespread species. Worldwide, disease in humans caused by Salmonella . 
is a very serious problem. In many developing countries, S. enterica ser. Typhi still causes often- 
fatal typhoid fever. This problem has been reduced or eliminated in wealthy industrial states. 
However, enteritis induced by Salmonella is widespread and is the second most common disease 
caused by contaminated food in the United States (Edwards, BH 1999 "Salmonella and Shigella 
species" Clin. Lab Med. 19(3):469-487). Though usually self-limiting in healthy individuals, others 
such as children, seniors, and those with compromising illnesses can be at much greater risk of 
serious illness and death. 

Some S. enterica serovars (e.g. Typhimurium) cause a localized infection in the 
gastrointestinal tract. Other serovars (i.e. Typhi and Paratyphi) cause a much more serious systemic 
infection. In animal models, these roles can be reversed which has allowed the use of the relatively 
safe S, enterica ser. Typhimurium as a surrogate in mice for the typhoid fever agent, S. enterica ser. 
Typhi. In mice, S. enterica ser Typhimurium causes a systemic infection similar in outcome to 
typhoid fever. Years of study of the Salmonella have led to the identification of many determinants 
of virulence in animals and humans. Salmonella is interesting in its ability to localize to and invade 
the intestinal epithelium, induce morphologic changes in target cells via injection of certain cell- 
remodeling proteins, and to reside intracellularly in membrane-bound vesicles (Wallis, TS and 
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Galyov, EE 2000 "Molecular basis of Salmonella-induced enteritis." Molec. Microb. 36:997-1005; 
Falkow, S "The evolution of pathogenicity in Escherichia, Shigella, and Salmonella," Chap. 149 in 
Neidhardt, et al. eds pp 2723-2729; Gulig, PA "Pathogenesis of Systemic Disease," Chap. 1 52 in 
Neidhardt, et al. ppp 2774-2787). The immediate infection often results in a severe watery diarrhea 
5 but Salmonella also can establish and maintain a subclinical carrier state in some individuals. 
Spread is via food contaminated with sewage. 

The gene products implicated in Salmonella pathogenesis include type three secretion 
systems (TTSS), proteins affecting cytoplasmic structure of the target cells, many proteins carrying 
out functions necessary for survival and proliferation of Salmonella in the host, as well as 

10 "traditional" factors such as endotoxin and secreted exotoxins. Additionally, there must be factors 
mediating species-specific illnesses. Despite this most of the genomes of S. enterica sen Typhi (see 
http://www.sanger.ac.Uk/Proiects/S typhi/ for the genome database) and S, enterica ser. 
Typhimurium (see http://genome.wustl.edu/gsc/bacterial/salmonella.shtml for the genome database) 
are highly conserved and are mutually useful for gene identification in multiple serovars. The 

1 5 Salmonella are a complex group of enteric bacteria causing disease similar to but distinct from 
other gram-negative enterics such as E, colt and have been a focus of biomedical research for the 
last century. 

Enter ococcusfaecalis^ a Gram-positive bacterium, is by far the most common member of 
the enterococci to cause infections in humans. Enterococcus faecium generally accounts for less 

20 than 20% of clinical isolates. Enterococci infections are mostly hospital-acquired though they are 
also associated with some community-acquired infections. Of nosocomial infections enterococci 
account for 12% of bacteremia, 15% of surgical wound infections, 14% of urinary tract infections, 
and 5 to 15% of endocarditis cases (Huycke, M. M., D. F., Sahm and M. S. Gilmore. 1998. 
Emerging Infectious Diseases 4:239-249). Additionally enterococci are frequently associated with 

25 intraabdominal and pelvic infections. Enterococci infections are often hard to treat because they are 
resistant to a vast array of antimicrobial drugs, including aminoglycosides, penicillin, ampicillin 
and vancomycin. The development of multiple-drug resistant (MDR) enterococci has made this 
bacteria a major concern for treating nosocomial infections. 

These reasons underscore the urgency of developing new antibiotics that are effective 

30 against Staphylococcus aureus. Salmonella typhimurmm, Klebsiella pneimioniae, Pseudomonas 
aeruginosa, and Enterococcus faecalis. Accordingly, there is an urgent need for more novel 
methods to identify and characterize bacterial genomic sequences that encode gene products 
involved in proliferation, and are thereby potential new targets for antibiotic development. Prior to 
the present invention, the discovery of Staphylococcus aureus. Salmonella typhimurium, Klebsiella 

35 pneumoniae, and Pseudomonas aemginosa and Enterococcus faecalis genes required for 

proliferation of the microorganism was a painstaking and slow process. While the detection of new 
cellular drug targets within a Staphylococcus aureus. Salmonella typhimurium, Klebsiella 
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pneinnoniae, Pseudomonas aeruginosa or Eiiterococcus faecalis cell is key for novel antibiotic 
development, the current methods of drug target discovery available prior to this invention have 
required painstaking processes requiring years of effort. 

Summary of the Invention 
5 Some aspects of the present invention are described in the numbered paragraphs below. 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 8-3795, v/herein expression of said nucleic acid 
inhibits proliferation of a celL 

2. The nucleic acid sequence of Paragraph 1, w^herein said nucleotide sequence is 

1 0 complementary to at least a portion of a coding sequence of a gene whose expression is required for 
proliferation of a cell. 

3. The nucleic acid of Paragraph 1, wherein said nucleic acid sequence is complementary 
to at least a portion of a nucleotide sequence of an RNA required for proliferation of a cell. 

4. The nucleic acid of Paragraph 3, wherein said RNA is an RNA comprising a sequence 
15 of nucleotides encoding more than one gene product. 

5. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs.: 8- 
3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

20 6. The fragment of Paragraph 5, wherein said fragment is included m a nucleic acid 

obtained from an organism selected from the group consisting of Anaplasma marginale, Aspergilhts ' 
fimiigatus. Bacillus anthracis. Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter Jejuni, Candida albicans, Candida glabrata (also called Tondopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Cmidida gidlliermondii, Candida krusei, Candida kejyr 

25 (also called Candida pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes 
immitis, Corynebacteriwn diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcusfaecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, 

30 Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria gonorrhoeae, Neisseria 

meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. Salmonella cholerasins. 
Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium. 
Staphylococcus auretts. Listeria monocytogenes, Moxarella catarrhalis. Shigella boydii, Shigella 

35 dysenteriae, Shigella flexneri. Shigella somtei, Stapltylococcus epidermidis. Streptococcus 

pneumoniae. Streptococcus mutans, Treponema pallidimt. Yersinia enterocolitica. Yersinia pestis 
and any species falling within the genera of any of the above species. 
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7. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism other than Escherichia coli. 

8. A vector comprising a promoter operably linked to the nucleic acid of any one of 
Paragraphs 1-7. 

5 9. The vector of Paragraph 8, wherein said promoter is active in a microorganism selected 

from the group consisting of Anaplasma jnarginale, Aspergillus fionigatus, Bacillus anthracis, 
Bacterioidesfragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Toimlopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 

10 pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, 
Clostridium botulinum, Clostridiimj difficile, Clostridium peiji^ingens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, Mycobacterium leprae, 

15 Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeridginosa. Salmonella bongori. Salmonella cholerasuis, Salmonella enter ica, 
Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium. Staphylococcus aureus. Listeria 
monocytogenes, Moxarella catarrhalis. Shigella boydii. Shigella dysenteriae. Shigella flexneri, 

20 Shigella sonnei. Staphylococcus epidermidis. Streptococcus pneumoniae. Streptococcus mutans, 
Treponema pallidum. Yersinia enterocolitica. Yersinia pestis and any species falling within the 
genera of any of the above species. 

10. A host cell containing the vector of Paragraph 8 or Paragraph 9. 

1 1 . A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
25 complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 

spanning at least a portion of two or more genes, 5' noncoding region, or 3' noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 8-3795. 

12. The purified or isolated antisense nucleic acid of Paragraph 1 1, wherein said antisense 
30 nucleic acid is complementary to a nucleic acid from an organism selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, Bacterioidesfragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Tondopsis glabrata), Candida tropicalis, Candida pai-apsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
35 dubliniensis, Chlatnydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Ciyptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsiilatum, Klebsiella pneumoniae. 
Listeria mofiocyiogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
muliocida, /Pneumocystis cai'inii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhunurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catairhalis, Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonjiei. Staphylococcus epidermidis. 
Streptococcus pneianoniae, Streptococcus mutans, Trepojiema pallidum. Yersinia enterocolitica. 
Yersinia pcstis and any species falling within the genera of any of the above species. 
10 13. The purified or isolated antisense nucleic acid of Paragraph 1 1, wherein said nucleotide 

sequence is complementary to a nucleotide sequence of a nucleic acid from an organism other than 
E. coli. 

_ . 14. The_purifiedor isolated antisense nucleic acid of Paragraph 11, wherein said 
proliferation-required gene comprises a nucleotide sequence selected from the group consisting of 
15 SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

1 5. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795, the nucleotide 
sequences complementary to SEQ ID NOs.: 8-3795 and the sequences complementary to fragments 

20 comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 

16. The purified or isolated nucleic acid of Paragraph 15, wherein said nucleic acid is 
obtained from an organism selected from the group consisting of Anaplasmajnarginale, Aspergillus 
fumigatus. Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

25 Campylobacter jejimi, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida hrusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Coryfiebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 

30 Enterococciis faecal is, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, 
Mycobacteriimi leprae, Mycobacterium tuberculosis. Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. Salmonella cholerasuis, 

35 Salmonella enterica. Salmonella paratyphi. Salmonella typhi, Salmonella typhimnrium. 

Staphylococcus ain-eus. Listeria monocytogenes, Moxarella catarrhalis. Shigella boydii. Shigella 
dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. Streptococcus 
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pneumoniae, Sweptococcus mutans, Treponema pallidum. Yersinia enterocolitica. Yersinia pestis 
and any species falling within the genera of any of the above species. 

1 7. The nucleic acid of Paragraph 1 5, wherein said nucleic acid is obtained from an 
organism other than E, coli. 
5 1 8. A vector comprising a promoter operably linked to a nucleic acid encoding a 

polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

19. The vector of Paragraph 18, wherein said nucleic acid encoding said polypeptide is 
obtained from an organism selected from the group consisting of Anaplasma marginale, 
1 0 Aspergillus fumigatus. Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Toridopsis 
glabrata), Candida tropicalis, Candida par apsilosis, Candida guilliermondii, Candida krusei, 
Candida kefyr (also called Cajtdida pseudotropicalis), Candida dubliniensis. Chlamydia 
pfteumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium 
15 perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacteriimt leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocwdia asteroides, Pasteurella haemolytica, Pasteurella 
20 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica. Salmonella pai^atyphi, Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica, 
25 Y ersinia pestis and any species falling within the genera of any of the above species. 

20. The vector of Paragraph 18, wherein said nucleotide sequence encoding said 
polypeptide is obtained from an organism other than E. coli. 

21 . A host cell containing the vector of Paragraph 1 8. 

22. The vector of Paragraph 18, wherein said polypeptide comprises a polypeptide 

30 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 380 1-3805, 
4861-5915,10013-14110. 

23. The vector of Paragraph 18, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860,5916-10012. 

'^^ 24. A purified or isolated polypeptide comprising a polypeptide whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 
NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
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at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

25- The polypeptide of Paragraph 24, wherein said polypeptide comprises an amino acid 
sequence of any one of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 or a fragment 
5 comprising at least 5, at least 1 0, at least 20, at least 30, at least 40, at least 50, at least 60 or more 
than 60 consecutive amino acids of a polypeptide comprising an amino acid sequence selected from 
the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110. 

26. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism selected from the group consisting oiAnaplasnia marginale, Aspergillus fumigatus, 

1 0 Bacillus cmthracis, Bacterioides jragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida par apsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
- - (also called Candida pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 

1 5 immitis, Coiynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, 
Etuerococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 

20 carina, Proteus vulgaris, Pseiidomonas aeruginosa. Salmonella bongori, Salmonella cholerasuis. 
Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium. 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis. Shigella boydii. Shigella 
dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. Streptococcus 
pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica, Yersinia pestis 

25 and any species falling within the genera of any of the above species. 

27. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism other than E. coli, 

28. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 

30 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3.0t78 with the default parameters. 

35 29. The polypeptide of Paragraph 28, wherein said polypeptide has at least 25% identity to 

a polypeptide comprising one of SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10 or at least 
25% identity to a fragment comprising at least 5, at least 10, at least 20, at least 30, at least 40, at 
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least 50, at least 60 or more than 60 consecutive amino acids of a polypeptide comprising one of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 as determined using FASTA version 3.0t78 
with the default parameters. 

30. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus fimiigatus. 
Bacillus anthracis, Bacterioidesfragilis Bordetella pertussis. Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans. Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis. Candida parapsilosis. Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis). Candida dubliniensis, Chlamydia pneumoniae. Chlamydia 
trachomatus. Clostridium botuUnum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae. 
Helicobacter pylori. Histoplasma capsulatum. Klebsiella pneumoniae. Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria 
meningitidis. Nocardia asteroides. Pasteiirella haemolytica. Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella typhimiirium. 
Staphylococcus aureus. Listeria monocytogenes. Moxarella catarrhalis. Shigella boydii, Shigella 
dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. Streptococcus 
pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. Yersinia pestis 
and any species falling within the genera of any of the above species. 

31. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism other than E. coli. 

32. An antibody capable of specifically binding the polypeptide of one of Paragraphs 

28-31. 

33. A method of producing a polypeptide, comprising introducing a vector comprising a 
promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell. 

34. The method of Paragraph 33, further comprising the step of isolating said polypeptide. 

35. The method of Paragraph 33, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110. 

36. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 
obtained from an organism selected from the group consisting of Anaplasma marginale, Aspergillus 
fianigatus. Bacillus anthracis. Bacterioidesfragilis Bordetella pertussis. Burkholderia cepacia. 
Campylobacter jejuni, Candida albicans. Candida glabrata (also called Torulopsis glabrata). 
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Candida tropicalis, Cwidida parapsttosis, Candida guilliermondih Candida krusei, Candida kefyr 
(also called Candida pseudoti'opicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia 
trachomattis, Clostridium botvlimwh Clostridium difficile, Clostridium perjringens, Coccidiodes 
immitis, Corynebacterium diptheinae, Cryptococcus neoformans, Enterobacter cloacae, 
5 Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influettzae, 

Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneimioniae. Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria 
meningitidis, Nocardia asteroides, Pasteurellahaemolytica, Pastevrella midtocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori. Salmonella cholerasuis, 

10 Salmonella enter ica. Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium, 

Staplrylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella boydii. Shigella 
dysenteriae. Shigella flexneri, Shigella sonnei. Staphylococcus epidermidis. Streptococcus 
pneumoniae. Streptococcus mutans, Treponema pallidwn. Yersinia enterocolitica. Yersinia pestis 
and any species falling within the genera of any of the above species. 

15 37. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 

obtained from an organism other than E. colL 

38. The method of Paragraph 33, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

20 39, A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 

activity or reducing the amount of a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

25 40. The method of Paragraph 39, wherein said method comprises inhibiting said activity or 

reducing said amount of a gene product in an organism selected from the group consisting of 
Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, Bacterioides fragilis Bordetella 
pertussis, Burkholderia cepacia, Campylobacter Jejuni, Candida albicans, Candida glabrata (also 
called Tondopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 

30 Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Cmidida dubliniensis. 
Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 

35 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 

gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella luzemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, 
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Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi, Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii, Shigella dysenteriae, Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

41 . The method of Paragraph 39, wherein said method comprises inhibiting said activity or 
reducing said amount of a gene product in an organism other than E. coli. 

42. The method of Paragraph 39, wherein said gene product is present in an organism other 
than E. coli. 

43. The method of Paragraph 39, wherein said gene product comprises a polypeptide 
comprising a sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-14110. 

44. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

45. The method of Paragraph 44, wherein said gene product is from an organism selected 
from the group consisting of Anaplasma marginale. Aspergillus fumigatus. Bacillus anthracis. 
Bacterioidesfragilis Bordetella pertussis. Burkholderia cepacia, Campylobacter Jejuni. Candida 
albicans. Candida glabrata (also called Torulopsis glabrata), Candida tropicalis. Caitdida 
parapsilosis, Candida guilliermondii. Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis). Candida dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus. 
Clostridium botulinum. Clostridium difficile, Clostridium perfringens, Coccidiodes immitis. 
Corynebacterium diptheriae, Cryptococcus neoformatis. Enterobacter cloacae. Enterococciis 
faecalis, Emerococcus faecium, Escherichia coli. Haemophilus influenzae. Helicobacter pylori. 
Histoplasmacapsulatum. Klebsiella pneumoniae. Listeria monocytogenes. Mycobacterium leprae. 
Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria meningitidis. Nocardia asteroides. 
Pasteurella haemolytica. Pasteurella multocida. Pneumocystis carinii. Proteus vulgaris, 
Pseudomonas aeruginosa. Salmonella hongori. Salmonella cholerasuis. Salmonella enterica. 
Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium. Staphylococcus aureus. Listeria 
monocytogenes. Moxarella catarrhalis. Shigella boydii. Shigella dysenteriae. Shigella flexneri. 
Shigella sonnei. Staphylococcus epidermidis. Streptococcus pneumoniae. Streptococcus mutans. 
Treponema pallidum. Yersinia enterocolitica. Yersinia pestis and any species falling within the 
genera of any of the above species. 



-12- 



wo 01/70955 



PCT/USOl/09180 



46. The method of Paragraph 44, wherein said gene product is from an organism other than 

E. coli, 

47. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is an enzymatic activity. 

5 48. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a carbon compound catabolism activity. 

49. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a biosynthetic activity. 

50. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
1 0 activity is a transporter activity. 

5 1 . The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a transcriptional activity. 

52. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a DNA replication activity. 

15 53. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a cell division activity. 

54. The method of Paragraph 44, wherein said gene product is an RNA. 

55. The method of Paragraph 44, wherein said gene product is a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 

20 10013-14110. 

56. A compound identified using the method of Paragraph 44. 

57. A method for identifying a compound or nucleic acid having the ability to reduce the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 

25 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
compound or nucleic acid; and 

(b) measuring an activity of said target. 

30 58. The method of Paragraph 57, wherein said target gene or RNA is from an organism 

selected from the group consisting of Anaplasma marginale, Aspergillus fiimigatiis. Bacillus 
anthracis, Bacterioides fragilis Bordetella pertussis, Biirkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrataj, Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 

35 pseudoti'opicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Ciyptococcus neqformans, Enterobacter cloacae, Enterococcus 
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faecaliSy Enterococcusfaecium, Escherichia coli, Haemophihis influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, Mycobacteriimi leprae, 
Mycobacterium tuberculosis. Neisseria gonorrhoeae, Neissei'ia meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgai'is, 
5 Pseudomonos aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi. Salmonella typhimto^ium. Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catcn-rhalis. Shigella boydii. Shigella dysenteriae. Shigella flexneri. 
Shigella sonnei, Staphylococcus epidermidis, StJ-eptococcits pneumoniae. Streptococcus mutans, 
Treponema pallidtmi. Yersinia enterocolitica. Yersinia pestis and any species falling within the 
" 0 genera of any of the above species. 

59. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
other than E. coli. 

60, The method of Paragraph 57, wherein said gene product is from an organism other than 

E. coli. 

15 61 . The method of Paragraph 57, wherein said target is a messenger RNA molecule and 

said activity is translation of said messenger RNA. 

62. The method of Paragraph 57, wherein said target is a messenger RNA molecule and 
said activity is transcription of a gene encoding said messenger RNA. 

63. The method of Paragraph 57, wherein said target is a gene and said activity is 
20 transcription of said gene. 

64. The method of Paragraph 57, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

65. The method of Paragraph 57, wherein said target is a messenger RNA molecule 

25 encoding a polypeptide comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10. 

66. The method of Paragraph 57, wherein said target comprises a nucleic acid selected 
from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

67. A compound or nucleic acid identified using the method of Paragraph 57. 

30 68. A method for identifying a compound which reduces the activity or level of a gene 

product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
35 sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 

gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 
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(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

69. The method of Paragraph 68, wherein said determining step comprises determining 
5 whether said compound inhibits the growth of said sensitized cell to a greater extent than said 

compound inhibits the growth of a nonsensitized cell. 

70. The method of Paragraph 68, wherein said cell is a Gram positive bacterium. 

71. The method of Paragraph 68, wherein said Gram positive bacterium is selected from 
the group consisting of Staplrylococcus species. Streptococcus species, Enterococcus species, 

10 Mycobacteritim species, Clostridium species, and Bacillus species. 

72. The method of Paragraph 68, wherein said bacterium is Staphylococcus aia^eus. 

73. The method of Paragraph 72, wherein said Staphylococcus species is coagulase 
negative. 

74. The method of Paragraph 72, wherein said bacterium is selected from the group 
1 5 consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220, 

75. The method of Paragraph 68, wherein said cell is an organism selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter Jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

20 guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

25 Listeria monocytogenes, hfycobacterium leprae, Afycobacterium tuberculosis, Neisseria 

gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurimn. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 

30 boydii. Shigella dysenteriae, Shigellaflexneri, Shigella sonnei, Staphylococcus epidermidis. 

Streptococcus pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. 
Yersinia pestis and any species falling within the genera of any of the above species. 

76. The method of Paragraph 68, wherein said cell is not an E. coli cell. 

77. The method of Paragraph 68, wherein said gene product is from an organism other than 

35 E. colL 

78. The method of Paragraph 68, wherein said antisense nucleic acid is transcribed from an 
inducible promoter. 
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79. The method of Paragraph 68, further comprising the step of contacting said cell with a 
concentration of inducer which induces transcription of said antisense nucleic acid to a sublethal 
level. 

80. The method of Paragraph 68, wherein growth inhibition is measured by monitoring 
5 optical density of a culture growth solution. 

81. The method of Paragraph 68, wherein said gene product is a polypeptide. 

82. The method of Paragraph 81, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110. 

10 83. The method of Paragraph 68, wherein said gene product is an RNA. 

84. The method of Paragraph 68, wherein nucleic acid encoding said gene product 
comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

85. A compoxmd identified using the method of Paragraph 68. 

15 86. A method for inhibiting cellular proliferation comprising introducing an effective 

amount of a compound with activity against a gene whose activity or expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
celL« expressing said gene. 

20 87. The method of Paragraph 86, wherein said compound is an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof. 

88. The method of Paragraph 86, wherein said proliferation inhibiting portion of one of 
SEQ ID NOs.: 8-3795 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 

25 least 50 or more than 5 1 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

89. The method of Paragraph 86, wherein said population is a population of Gram positive 
bacteria. 

90. The method of Paragraph 89, wherein said population of Gram positive bacteria is 
selected from the group consisting of a population of Staphylococcus species, Streptococcus 

30 species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

91. The method of Paragraph 86, wherein said population is a population of 
Staplrylococciis aureus. 

92. The method of Paragraph 91, wherein said population is a population of a bacterium 
selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus 

35 RN4220. 

93. The method of Paragraph 86, wherein said population is a population of a bacterium 
selected from the group consisting of Anaplasma marginale, Aspergillus fimiigatus. Bacillus 
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anth'aciSy Bacterioides Jragilis Bordetella pertussis, Bia-kholderia cepacia, Campylobacter jejwjh 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida par apsilosis, Cofidida guilliermondii, Candida krusei, Candida ke^- (also called Candida 
pseudotj'opicalis), Candida dubliniensis, Chlamydia pneumoniae. Chlamydia ti-achomatus, 
5 ClostJ'idium botulinwn, Clostridium difficile, Clostridium pei-fringens, Coccidiodes immitis, 
Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, 

10 Pasteurella haemolytica, Pasteurella multocida, Pneimiocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa. Salmonella bongori. Salmonella cholerasuis, Salmonella enterica. 
Salmonella paratyphi. Salmonella typhi. Salmonella typhimuriimi, Staplrylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis. Shigella boydii. Shigella dysenteriae. Shigella flexneri. 
Shigella sonnei. Staphylococcus epidermidis. Streptococcus pneumoniae. Streptococcus mutatis, 

1 5 Treponema pallidum. Yersinia enterocolitica. Yersinia pestis and any species falling within the 
genera of any of the above species. 

94. The method of Paragraph 86, wherein said population is a population of an organism 
other than E. coli, 

95. The method of Paragraph 86, wherein said product of said gene is from an organism 
20 other than E, coli. 

96. The method of Paragraph 86, wherein said gene encodes a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-14110. 

97. The method of Paragraph 86, wherein said gene comprises a nucleotide sequence 
25 selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

98. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof in a pharmaceutically acceptable carrier. 

99. The composition of Paragraph 98, wherein said proliferation-inhibiting portion of one 
30 of SEQ ID NOs.: 8-3795 comprises at least 20, at least 25, at least 30, at least 50 or more than 50 

consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

100. A method for inhibiting the activity or expression of a gene in an operon required 
for proliferation wherein the activity or expression of at least one gene in said operon is inhibited by 
an antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 

35 NOs.: 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 
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101. The method of Paragraph 1 00, wherein said antisense nucleic acid comprises a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation- 
inhibiting portion thereof. 

102. The method of Paragraph 100, wherein said cell is selected from the group 

5 consisting ofAnaplasma marginale, Aspergillus fumigatus. Bacillus caithracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Toriilopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Cwidida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium 

10 difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans. Enter obacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia colU 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocai^dia asteroides, Pasteurella haemolytica, Pasteiirella 

15 multocida, Pneimiocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii. Shigella dysenteriae. Shigella flexneri, Shigella sonnei, Staplrylococcus epidermidis. 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica, 

20 Yersinia pestis and any species falling within the genera of any of the above species. 

103. The method of Paragraph 100, wherein said cell is not an E. coli cell. 

104. The method of Paragraph 100, wherein said gene is from an organism other than E. 

coli, 

105. The method of Paragraph 100, wherein said cell is contacted with said antisense 
25 nucleic acid by introducing a plasmid which expresses said antisense nucleic acid into said cell 

population. 

106. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which encodes said antisense nucleic acid into said cell 
population. 

30 107. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 

nucleic acid by expressing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

108. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 
35 acid such that said promoter directs the transcription of said antisense nucleic acid. 
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1 09. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid b>' introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

1 10. The method of Paragraph 100, wherein said cell is contacted with said antisense 

5 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 
ribozyme comprises said antisense nucleic acid. 

111. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a liposome comprising said antisense nucleic acid into said cell. 

1 12. The method of Paragraph 100, wherein said cell is contacted with said antisense 
10 nucleic acid by electroporation of said antisense nucleic acid into said cell. 

1 13. The method of Paragraph 100, wherein said antisense nucleic acid is a fragment 
comprising at least 1 0, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive 
nucleotides of one of SEQ ID NOs.: 8-3795. 

114. The method of Paragraph 100 wherein said antisense nucleic acid is a synthetic 
1 5 oligonucleotide. 

115. The method of Paragraph 100, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

116. A method for identifying a gene which is required for proliferation of a cell 
comprising: 

20 (a) contacting a cell with an antisense nucleic acid comprising a nucleotide. 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
25 complementary to said antisense nucleic acid or a portion thereof. 

117. The method of Paragraph 1 1 6, wherein said cell is selected from the group 
consisting of Siapbylococcits species. Streptococcus species, Enterococcus species, Adycobacterium 
species, Closlridhmi species, and Bacillus species. 

1 1 8. The method of Paragraph 1 16 wherein said cell is selected from the group 

30 consisting of Anaplasma marginale, Aspergillus fumigatus. Bacillus cmthracis, Bacterioides fragilis 
Bordetella pertussis, Burkliolderia cepacia, Campylobacter jejuni, Cofidida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
gidlliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium 

35 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neofortnans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
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Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia aster aides, Pasteurella haemolytica, Pasteurella 
multocida, Pneimtocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
5 typhimurium, Stapliydococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneumoniae, Stj-eptococcus mutans, Treponema pallidum. Yersinia enterocolitica. 
Yersinia pestis and any species falling within the genera of any of the above species. 
1 1 9. The method of Paragraph 1 16, wherem said cell is not E, coli, 
10 1 20. The method of Paragraph 1 1 6, further comprising operably linking said antisense 

nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

121. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

1 ^ (a) identifying a homolog of a gene or gene product whose activity or level is 

inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 
which said nucleic acid was obtained; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
20 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid^ 
thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
25 sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

122. The method of Paragraph 121, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

123. The method of Paragraph 121, wherein step (a) comprises identifying a nucleic acid 
30 homologous to a gene or gene product whose activity or level is inhibited by a nucleic acid selected 

from the group consisting of SEQ ID NOs. 8-3795 or a nucleic acid encoding a homologous 
polypeptide to a polypeptide whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the group consisting 
of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 algorithm with the 
35 default parameters to identify said homologous nucleic acid or said nucleic acid encoding a 
homologous polypeptide in a database. 
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124. The method of Paragraph 121 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid comprising a sequence of nucleotides encoding a 
homologous polypeptide by identifying nucleic acids which hybridize to said nucleic acid selected 
from the group consisting of SEQ ID NOs. 8-3795 or the complement of said nucleic acid selected 

5 from the group consisting of SEQ ID NOs. 8-3795. 

125. The method of Paragraph 121 wherein step (a) comprises expressing a nucleic acid 
selected from the group consisting of SEQ ID NOs. 8-3795 in said test cell. 

126. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell 

10 selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus. Bacillus 

anthraciSy Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliennondii, Candida^krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, 

15 Clostridium botulinum, Clostridium difficile, Closti'idium perfinngens, Coccidiodes immitis, 
Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faeciimi, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, Mycobacterium leprae, 
Mycobacteriim% tuberculosis. Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

20 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa. Salmonella bongori. Salmonella cholerasuis, Salmonella enterica. 
Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium, Staphylococcus aureus. Listeria 
monocytogenes, Moxarella catarrhalis. Shigella boydii, Shigella dysenteriae. Shigella flexiieri. 
Shigella sonnei. Staphylococcus epidermidis. Streptococcus pnetmioniae. Streptococcus mutans, 

25 Treponema pallidum. Yersinia enterocolitica. Yersinia pestis and any species falling within the 
genera of any of the above species. 

1 27. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than E. coli. 

30 128. The method of Paragraph 121, wherein said inhibitory nucleic acid is an antisense 

nucleic acid. 

129. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

130. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
35 antisense nucleic acid to a portion of the operon encoding said homolog. 
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131. The method of Paragraph 121, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises directly contacting the surface of said cell 
with said inhibitory nucleic acid. 

1 32. The method of Paragraph 121, wherein the step of contacting the cell with a 
5 sublethal level of said inhibitory nucleic acid comprises transcribing an antisense nucleic acid 

. complementary to at least a portion of the RNA transcribed from said homolog in said cell. 

133. The method of Paragraph 121, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805,4861-5915, 10013-14110. 

10 134. The method of Paragraph 121, wherein said gene comprises a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916:10012. 

135. A compound identified using the method of Paragraph 121. 

1 36. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

1 5 (a) contacting a test cell with a sublethal level of a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizmg said test cell; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

20 (c) determining the degree to which said compound inhibits proliferation of said 

sensitized test cell relative to a cell which does not contain said nucleic acid. 

137. The method of Paragraph 136, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

25 138. A compound identified using the method of Paragraph 136. 

139. The method of Paragraph 136, wherein said test cell is selected from the group 
consisting of Anaplasma margmale, Aspergillus fiimigatiis. Bacillus anthracis, Bacterioides fi-agilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida pai^apsilosis, Candida 

30 giiilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfi'ingens, Coccidiodes immitis, Corynebacterium diptheriae, Ciyptococcus 
neoformans, Enterobacter cloacae. Enter ococcus faecalis, Enterococcus faeciinn, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

35 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 

gonorrhoeae. Neisseria meningitidis, Nocardia aster oides, Pasteurella haeinolytica, Pasteurella 
nmltocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, 
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Salmonella cholerasuis, Sabnonella enterica. Salmonella paratyphi, Salmonella typhi. Salmonella 
typhimuriiim, Staphydococciis aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii, Shigella dysenteriae. Shigella flexneri, Shigella sonnei, Staplrylococcus epidermidis, 
StJ-eptococcus pnetmiomae, Sti'eptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

140. The method of Paragraph 136, wherein the test cell is not E. coU. 

141. A method for identifymg a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
10 complementary to a nucleic acid encoding a gene product required for proliferation, 

wherein the activity or expression of said gene product is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

1 5 (c) determining the degree to which said compound inhibits the growth of said 

sensitized cell relative to a cell which does not contain said antisense nucleic acid. . 

142. The method of Paragraph 141, wherein said determining step comprises 
detennining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

20 143. The method of Paragraph 141, wherein said cell is selected from the group 

consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

144. The method of Paragraph 141, wherein said cell is a Gram positive bacterium. 

145. The method of Paragraph 144, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species. Streptococcus species, Enterococcus species, 

25 Mycobacterium species, Clostridium species, and Bacillus species. 

146. The method of Paragraph 145, wherein said Gram positive bacterium is 
Staphylococcus aureus, 

147. The method of Paragraph 146, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

30 1 48. The method of Paragraph 141, wherein said cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatits. Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
gtiilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

35 dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulimmi, Clostridium 
difficile, Clostridiimi perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococctis faeciimt, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Posteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, 
5 Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi, Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii, Shigella dysenteriae,' Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneimroniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
10 1 49. The method of Paragraph 141, wherein said cell is not an E, coli cell. 

150. The method of Paragraph 141, wherein said gene product is from an organism other 
than E. coli, 

151. The method of Paragraph 141, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

15 1 52. The method of Paragraph 141, further comprising contacting the cell with an agent 

which induces transcription of said antisense nucleic acid from said inducible promoter, wherein 

said antisense nucleic acid is transcribed at a sublethal level. 

1 53 . The method of Paragraph 141, wherein inhibition of proliferation is measured by 

monitoring the optical density of a liquid culture. 
20 1 54. The method of Paragraph 141, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

3805, 4861-5915, 10013-14110. 

155. The method of Paragraph 141, wherein said nucleic acid encoding said gene 
product comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

25 3796-3800, 3806-4860, 5916-10012. 

1 56. A compound identified using the method of Paragraph 141. 

157. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
30 product required for proliferation of said cell, wherein said gene product is a gene product 

whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8«3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
35 by acting on said gene product. 
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158. Ihe method of Paragraph 157, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 

159. The method of Paragraph 157, wherem said cell is selected from the group 

5 consisting of Anaplasma marginale. Aspergillvsfiamgatm. Bacillus anthracis. Bacterioidesfragilis 
Bordetella pertussis, Burkholderia cepacia. Campylobacter jejuni. Candida albicans, Candida 
glabrata (also called Torulopsisglabrata), Candida tropicalis. Candida parapsilosis, Catjdida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dtibliniensis. Chlamydia pneumoniae. Chlamydia trachomatus. Clostridium botulinum, Clostridium 
1 0 difficile, Clostridium perfringens, Coccidiodes immitis. Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae. Enterococcusfaecalis, Enterococcus faecium. Escherichia coli, 
Haemophilus influenzae. Helicobacter pylori, Histoplasma capsulatum. Klebsiella pneumoniae. 
Listeria monocytogenes. Mycobacterium leprae. Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis. Nocardia asteroides. Pasteurella haemolytica. Pasteurella 
15 multocida. Pneumocystis carinii. Proteus vulgaris. Pseudomonas aeruginosa. Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes. Moxarella catarrhalis. Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneumoniae. Streptococcus mutans. Treponema pallidum. Yersinia enterocolitica, 
20 Yersinia pestis and any species falling within the genera of any of the above species. 

1 60. The method of Paragraph 1 57, wherein said cell is not an E. coli cell. 

161. The method of Paragraph 157, wherein said gene product is from an organism other 
than E. coli. 

162. The method of Paragraph 157, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 
a gene or operon required for proliferation. 

163. The method of Paragraph 157, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell. 

'^^ '"^^o** of Paragraph 157, wherein said cell contains a mutation which reduces 
the activity or level of said gene product required for proliferation of said cell. 

1 65. The method of Paragraph 157, wherein said mutation is a temperature sensitive 
mutation. 

166. The method of Paragraph 157, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

167. A compound identified using the method of Paragraph 157. 



25 



35 
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1 68. A method for identifying the biological pathway in which a proliferation-required 
gene or its gene product lies, wherein said gene or gene product comprises a gene or gene product 
whose activity or expression is inhibited by an antisense nucleic acid comprising a sequence 
selected from the group consisting of SEQ ID NOs,: 8-3795, said method comprising: 

5 (a) providing a sublethal level of an antisense nucleic acid which inhibits the 

activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

1 0 (c) determining the degree to which said proliferation of said test cell is inhibited 

relative to a cell which was not contacted with said compound. 

169. The method of Paragraph 168, wherein said determining step comprises 
determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

1 ^ 1 70. The method of Paragraph 1 68, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

171. The method of Paragraph 1 68, wherein said test cell is selected from the group 
consisting ofAnaplasma margiiiale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 

20 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida pai-apsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinwn, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

25 neoformcms, Enterobacter cloacae, Enterococcus faecalis, Enterococciis faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella hae?nolytica, Pasteurella 
muhocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

30 Salmonella cholerasids. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii. Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis. 
Streptococcus pneumoniae. Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica. 
Yersinia pestis and any species falling within the genera of any of the above species. 

^5 172. The method of Paragraph 168, wherein said test cell is not an E. coli cell. 

173. The method of Paragraph 168, wherein said gene product is from an organism other 
than E. coli. 
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1 74. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 

5 proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

10 (c) determining the degree to which said test compound inhibits proliferation of 

said first cell relative to a cell which does not contain said antisense nucleic acid. 

175. The method of Paragraph 174, wherein said determining step comprises 
determining whether said first cell has a substantially greater sensitivity to said test compound than 
a cell which does not express said sublethal level of said antisense nucleic acid. 

15 176. The method of Paragraph 1 74, fiirther comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 
proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 
20 (e) determining whether said second cell does not have a substantially greater 

sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 
pathway against which the antisense nucleic acid of step (a) acts if said first cell has a 
substantially greater sensitivity to said test compound than said second cell. 
25 1 77. The method of Paragraph 1 74, wherein said first cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Coftdida albicans, Candida 
glabrata (also called Toridopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
30 dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Afycobacterium tuberculosis, Neisseria 
35 gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
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typhimurium. Staphylococcus aureus. Listeria monocytogejws, Moxarella catarrhalis. Shigella 
boydii. Shigella dysemeriae. Shigella flexneri, Shigella sonnei, Staplrylococcus epidermidis. 
Streptococcus pneumoniae. Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica. 
Yersinia pestis and any species falling within the genera of any of the above species. 
5 1 78. The method of Paragraph 1 74, wherein said first cell is not an E. coli cell. 

179. The method of Paragraph 174, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

1 80. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795. 

10 181. A compound which interacts with a gene or gene product whose activity or 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of 

SEQ ID NOs.: 8-3795 to inhibit proliferation. 

1 82. The compound of Paragraph 181, wherein said gene product is a polypeptide 

comprising one of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10. 
1 ^ 1 83 . The compound of Paragraph 181, wherein said gene comprises a nucleotide 

sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 
184. A compound which interacts with a gene product whose expression is inhibited by 

an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to 

inhibit proliferation. 

20 1 85 . A method for manufacturing an antibiotic comprising the steps of: 

screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 

25 manufacturing the compound so identified. 

1 86. The method of Paragraph 1 85, wherein said screening step comprises performing 
anyone of the methods of Paragraphs 44, 68, 121, 136, 141,andl57. 

1 87. The method of Paragraph 1 85, wherein said gene product is a polypeptide 
comprising one of SEQ ID NOs:3801-3805, 4861-5915, 10013-141 10. 

18*- A method for inhibiting proliferation of a cell in a subject comprising administering 
an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, said gene product comprising a gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795 to said subject 

^ The method of Paragraph 1 88 wherein said subject is selected from the group 
consisting of vertebrates, mammals, avians, and human beings. 
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190. The method of Paragraph 1 88, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

191. The method of Paragraph 188, wherein said cell is selected from the group 
consisting ofAnaplasma marginale, Aspergillus fimiigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Biirkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis gldbrata), Candida tropicalis, Candida parapsilosis, Candida 
guillierinondii, Candida hmsei, Cwtdida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridiinn botidinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacteriimi tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeri4ginosa. Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi, Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

1 92. The method of Paragraph 1 88, wherein said cell is not E, coli. 

193. The method of Paragraph 188, wherein said gene product is from an organism other 
than E. coli. 

194. A purified or isolated nucleic acid consisting essentially of the coding sequence of 
one of SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

195. A fragment of the nucleic acid of Paragraph 8, said fragment comprising at least 

1 0, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive nucleotides of one of 
SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

196. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, the nucleotide sequences 
complementary to SEQ ID NOs.:3796-3800, 3806-4860, 5916-10012, and the nucleotide sequences 
complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 3796- 
3800, 3806-4860, 591 6-10012 as determined using BLASTN version 2.0 with the default 
parameters. 
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197. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
selected from the group consisting of Anaplasma marginale. Aspergillus fi.migatus, Bacillus 
anthracis. Bactericides fragilis Bordetetta pertussis. Burkholderia cepacia, Campylobacter jejwti 
Candida albiccms. Candida glabrata (also called Torulopsis glabrata), Candida tropicalis 
Candida parapsilosis. Candida guilliermondii. Candida krusei. Candida kefyr (also called Candida 
pseudotropicalis). Candida dubliniensis. Chlamydia pneumoniae, Chla,nydia trachomati^s 
Clostridium botulinum. Clostridium difficile, Clostridium perfringens. Coccidiodes immitis 
Corynebacteriumdiptheriae, Cryptococcus neqformans. Enterobacter cloacae. Enterococcus 
faecalis. Enterococcus faecium. Escherichia coli. Haemophilus influenzae. Helicobacter pylori 
Htstoplasma capsulatum. Klebsiella pneumoniae. Listeria monocytogenes. Mycobacterium leprae 
Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroidel 
Pasteurella haemolytica. Pastewella multocida. Pneumocystis carinii, Proteus vulgaris. 
Pseudomonas aeruginosa. Salmonella bongori. Salmonella cholerasuis. Salmonella enterica. 
Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium. Staphylococcus aureus. Listeria 
monocytogenes. Moxarella catarrhalis. Shigella boydii. Shigella dysenteriae. Shigella flexneri 
Shigella sonnei. Staphylococcus epidermidis. Streptococcus pneumoniae. Streptococcus mutans 
Trepone,na pallidum. Yersinia enterocolitica. Yersinia pestis and any species falling within the 
genera of any of the above species. 



25 



198. 



The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
20 other than £L co//. 

199. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducmg the amount of a gene product in said cell or inhibiting the activity or reducing the amount 
of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene pn>duct having having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default paiameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795. a gene product encoded by a nucleic acid having at 
least 700/0 nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8.3795, a gene prdduct having at least 250/0 amino acid identity as detennined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected fj-om the group consisting of SEQ 
ID NOs.: 8-3795. a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
compnsinganucleotide sequence selected from the group consisting of SEQ ID NOs • 8-3795 

under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid compnsmg a nucleotide sequence selected from the group consisting of SEQ ID NOs • 8-3795 
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under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQIDNOs: 8-3795. 

200. The method of Paragraph 199, w^herein said method comprises inhibiting said 
5 activity or reducing said amount of said gene product or inhibiting the activity or reducing the 

amount of a nucleic acid encoding said gene product in an organism selected from the group 
consisting o( Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides jragilis 
BordetcUa pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

1 0 guillicrmondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebactej^ium diptheriae, Cjyptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

1 5 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 

gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori. 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi, Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 

20 boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 

Streptococcus pnewnoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. 
Yersinia pestis and any species falling within the genera of any of the above species. 

20 1 . The method of Paragraph 1 99, wherein said method comprises inhibiting said 
activity or reducing said amount of said gene product or inhibiting the activity or reducing the 

25 amount of a nucleic acid encoding said gene product in an organism other than E, coli. 

202. The method of Paragraph 199, wherein said gene product is from an organism other 
than E, coli, 

203. The method of Paragraph 199, wherein said gene product comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 

30 determined using FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

204. The method of Paragraph 199, wherein said gene product is encoded by a nucleic 
35 acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
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3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to 
a sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012 under stringent conditions, and a nucleic acid comprising a nucloetide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
5 3800, 3806-4860, 5916-10012 under moderate condtions. 

205. A method for identifying a compound which influences the activity of a gene 
product required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

10 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

15 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the defauh parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

20 encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

acid selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 

25 by the gene product whose activity is inhibited by a nucleic acid selected from the group 

consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influiences the activity of said gene 

product. 

206. The method of Paragraph 205, wherein said gene product is from an organism 
30 selected from the group consisting of Aiiaplasfna marginale, Aspergillus fumigatus, Bacillus 

cmthracis, Bacterioidesfragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Cmdida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, 
35 Clostridium botulimnn, Clostridiimi difficile, Closti-idium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
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Histoplasma capsulatuDh Klebsiella pneumoniae. Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonoiThoeae, Neisseria meningitidis, Nocardia aster aides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis cariuii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori. Salmonella cholerasuis. Salmonella enterica, 
5 Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium, Stapliylococcus aureus. Listeria 
monocytogenes, Moxarella catarrhalis. Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei. Staphylococcus epidermidis, Streptococcus pneumoniae. Streptococcus mutans, 
Treponema pallidum. Yersinia enterocolitica. Yersinia pestis and any species falling within the 
genera of any of the above species. 
10 207. The method of Paragraph 205, wherein said gene product is from an organism other 

than E, coli. 

208. The method of Paragraph 205, wherein said gene product is a polypeptide selected 
froni the group consisting of a polypeptide having at least 25% amino acid identity as determined 
using FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 

15 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110. 

209. The method of Paragraph 205, wherein said gene product is encoded by a nucleic 
acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

20 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 59I6-I0012, a nucleic acid which hybridizes to a sequence selected from the 
. group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, 
and a nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID 

25 NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

210. A compound identified using the method of Paragraph 205. 

211. A method for identifying a compound or nucleic acid having the ability to reduce 
the activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
30 nucleic acid that encodes a gene product selected from the group consisting of a gene 

product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
35 at least 70% nucleic acid identity as determined using BLASTN version 2,0 with the 

default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 v^ith the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 
from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 
conditions, and a gene product whose activity may be complemented by the gene product 
0 whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 

NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 

(c) measuring an activity of said target. 

212. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus fianigatus. 
Bacillus anthracis, Bacterioides ftagilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter Jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropical is, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis. Chlamydia pneimwniae. Chlamydia 
trachomatus, Clostridium botidinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurellamultocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, Salmonella cholerasuis. 
Salmonella enter ica. Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium. 
Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella boydii. Shigella 
dysenteriae. Shigellajlexneri, Shigella sonnei. Staphylococcus epidermidis, Sti^eptococcus 
pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. Yersinia pestis 
and any species falling within the genera of any of the above species. 

213. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism other than E. coli. 

214. The method of Paragraph 211, wherein said gene product is from an organism other 
than E, coli. 

215. The method of Paragraph 211, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 
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216. The method of Paragraph 211, wherein said compound is a nucleic acid and said 
activity is translation of said gene product. 

217. The method of Paragraph 21 1, wherein said target is a gene and said activity is 
transcription of said gene. 

5 218. The method of Paragraph 211, wherein said target is a nontranslated RNA and said 

activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

219. The method of Paragraph 211, wherein said target gene is a messenger RNA 
molecule encoding a polypeptide selected from the group consisting of a polypeptide having at least 

10 25% amino acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from 
the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
IDNOs: 3801-3805, 4861-5915, 10013rl41 10. 

220. The method of Paragraph 1 1, wherein said target gene comprises a nucleic acid 

1 5 selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 59 1 6- 1 00 1 2, a nucleic acid which hybridizes to a sequence selected from the group consisting 
of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic 

20 acid which hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

22 1 . A compound or nucleic acid identified using the method of Paragraph 211. 

222. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

25 (a) providing a sublethal level of an antisense nucleic acid complementary to a 

nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 
gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 
selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 

30 gene product whose expression is inhibited by an antisense nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 
product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 

35 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 

3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
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by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consistingofSEQIDNOs.: 8-3795,agene product encoded byanucleic acid comprisinga 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acd comprising a nucleotide sequence which hybridizes to a nucleic acid comprisin.^ a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 unL 
moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 

^ ^ contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid 

223. The method of Paragraph 222, wherein said determining step comprises 
dete^mmg whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

224. The method of Paragraph 222, wherein said sensitized cell is a Gram positive 
bacterium. 

225. The method of Paragraph 224, wherein said Gram positive bacterium is selected 
from ^e group consisting of Staphylococcus species. Streptococcus species, Enterococcus species 
l^cobacterium species. Clostridium species, and Bacillus species. 

226. Hie method of Paragraph 225, wherein said bacterium is Stapl^lococcus aurer^ 

227. The method of Paragraph 224. wherein said Staphylococcus species is coagulase 
negative. & 

228. The method of Paragraph 226, wherem said bacterium is selected from the group 
consistmg of Staphylococcus aureus RN450 and Staplrylococcus aureus RN4220. 

229. The method of Paragraph 222. wherein said sensitized cell is an organism selected 
from the group consisting of Anaplasma nu^giuale, Aspergillus funn.atus. Bacillus authracis 
^octerioiaesJra^lisBoraetellapert^^^^^^ Campylobacter JeJ^mi, Candida ' 
albicans. Candida glatrata (also called Torulopsis glalrata), Candida tropicalis, Candida 
parapsilosis. Candida guilUermondii. Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis). Candida duMiniensis. Chlamydia pneumoniae. Chlamydia tracbomatus 
Clostridium botulinum, Clostridium difficile. Clostridium perfringens. Coccidiodes immitis 
''^'^^^^-'^^riumdiptheriae.Cryptococcusneof^^^ 

faecahs. Enterococcus faecium. Escherichia coli. Haemophilus influenzae. Helicobacter pylori 
mtop^smacapsulatum. Klebsiella pneu.noniae. Listeria monocytogenes. Mycobacterium leprae 
mobacteriu.ntuberculosis. Neisseria go,u>rrhoeae. Neisseria meningitidis. Nocardia asteroides 
Pasteurella haemolytica. Pasteurella ^nultocida. Pneumocystis carinii. Proteus vulgaris 
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Pseudomonas aerugiitosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphU Salmonella typhi, Salmonella typhimurium, Stapliylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae. Shigella flexneri, 
Shigella sonnei. Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
5 Treponema pallidum. Yersinia enterocolitica, Yersinia pestis and any species falling within the 
. genera of any of the above species. 

230. The method of Paragraph 222, wherein said cell is an organism other than E, coli. 

23 1 . The method of Paragraph 222, wherein said gene product is from an organism other 
than E. coli. 

1 0 232. The method of Paragraph 222, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

233. The method of Paragraph 222, further comprising the step of contacting said cell 
Avith a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

15 234. The method of Paragraph 222, wherein growth inhibition is measured by 

monitoring optical density of a culture medium. 

235. The method of Paragraph 222, wherein said gene product is a polypeptide. 

236. The method of Paragraph 235, wherein said polypeptide comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 

20 determined using FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

237. The method of Paragraph 222, wherein said gene product is an RNA. 

25 238. The method of Paragraph 222, wherein said nucleic acid encoding said gene 

product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleic acid identity as determined using BLASTN version 2.0 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from 

30 the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent 

conditions, and a nucleic acid which hybridizes to a sequence selected from the group consisting of 
SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

239, A compound identified using the method of Paragraph 222. 

240. A method for inhibiting cellular proliferation comprising introducing a compound 
35 with activity against a gene product or a compound with activity against a gene encoding said gene 

product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 
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identity as detennined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
StQ ID NOs:8-3795, a gene product having at least 25% amino acid identity as detennined using 
FASTA version 3.0t78 with the defauh parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795. 

241. The method of Paragraph 240, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof 
20 242. The method of Paragraph 240, wherein said proliferation inhibiting portion of one 

of SEQ ID NOs.: 8-3795 is a fragment comprising at least 10, at least 20, at least 25. at least 30, at 
least 50 or more than 51 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

243. The method of Paragraph 240, wherein said population is a population of Gram 
positive bacteria. 

25 244. The method of Paragraph 243, wherein said population of Gram positive bacteria is 

selected from the group consisting of a population of Staphylococcus species. Streptococcus 
species, Emerococcus species^ Afycobacterium species, Clostridium species, and Bacillus species. 

245. The method of Paragraph 243, wherein said population is a population of 
Staplrylococcus aureus. 

30 246. The method of Paragraph 245, wherein said population is a population of a 

bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 
aureus RN4220. 

247. The method of Paragraph 240, wherein said population is a population of a 
bacterium selected from the group consisting of Anaplas7na marginale. Aspergillus fianigatus. 
35 Bacillus anthracis. BacterioidesfragiUs Bordetella pertussis, Burkholderia cepacia. 

Campylobacter jejuni. Candida albicans. Candida glabrata (also called Torulopsis glabrata). 
Candida tropicalis. Candida parapsilosis. Candida guilliermondii. Caixdida krusei. Ca,rdidakefyr 
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(also called Ccntdida pseudotropicalis), Candida dublinieusis. Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, ClosUndium difficile, Clostridium perfringens, Coccidiodes 
immitis, Coiynebacterium dipfheriae, Cryptococcus neoformans, Enterohacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, 
Mycobacterium leprae, Mycobacteriimt tuberculosis. Neisseria gonorrhoeae. Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. Salmonella cholerasuis. 
Salmonella enterica. Salmonella paratyphi, Salmonella typhi. Salmonella typhimurium, 
10 Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii. Shigella 
dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. Streptococcus 
pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. Yersinia pestis 
. _ and any. species falling within the genera of any of the above species. .... 

248. The method of Paragraph 240, wherein said population is a population of an 
1 5 organism other than E. coli. 

249. The method of Paragraph 240, wherein said product of said gene is from an 
organism other than E. coli. 

250. The method of Paragraph 240, wherein said gene product is selected from the 
group consisting of a polypeptide having at least 25% amino acid identity as determined using 

20 FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110. 

25 1 . The method of Paragraph 240, wherein said gene comprises a nucleic acid selected 
25 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
30 5916-10012 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

252. A preparation comprising an effective concentration of an antisense nucleic acid in 
a pharmaceutically acceptable carrier wherein said antisense nucleic acid is selected from the group 

35 consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ED NOs.: 8-3795 or a proliferation-inhibiting portion 
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u.c™,...„„».c,o acid comprisu,ga,,«l««idese,„e„ce Which hybridize..o a nuCeieacid selec^d 
fion, 4e group .cnsisti^ of SEQ ID NOs.: 8-3795 under s^tagen, conditions, and a „„c,eic acid 
comprismg a nncl««id. seq,»nce which hybridizes ,o a nucleic acid selected flom ft. g™„p 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 

253. The preparation ofParagraph 252, wherein said proliferation-inhibitingportion of 

one ofSEQIDNOs.: 8-3795 comprises a„eas„0.at leas, 20. a, leas. 25. atleastSO. a. least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

254. Amethodforinhibitingtheactivityorexpressionofageneinanoperonwhich 
enoodes a gene product required for proliferation comprising contacting a cell in a cell population 
with an anfsense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in 
an ant.se„se orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70o/o nucleotide sequence identity as detemiined using BLASTN version 2 0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid compnsmg a nucleotide sequence selected from the group consisting of SEQ ID NOs • 8-3795 
a gene product encoded by a nucleic acid having at least 70o/„ nucleotide sequence identity as ' 
determined using BLASTN version 2.0 with the default parameter, to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consis^^ 

25/0 ammo acd Identity as determined usingFASTAversion3.0t78 with the default parameters to 

agene product whose expression is inhibited by an antisense nucleic acidcomprisinganucleotide 

sequence selected from the group consistingofSEQIDNOs.:8-3795.agene product encoded bya 
nuclerc acid comprising a nucleotide sequence which hybridizesto a nucleic acid selected from the 

groupconsisting of SEQ ID NOs.: 8-3795 under stringent conditions,agene product encoded bya 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consistingofSEQ ID NOs.: 8-3795 under moderate conditions, andageneproductwhose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consistuig of SEQ U) NOs: 8-3795. 

255. Ihe method ofParagraph 254. wherein said amisense nucleic acid comprises a 
nuc^««,de sequence havtog a. I««t 70% nucleotide sequence identiQ, as detennined using 

BLASTOvenion 2.0 With the dea„,tpa,ame,e,.,oanucleotides.,«Ke selected (rom the group 

cons,stmgofSEQIDNOs.:8-3795,ap,oKie«io„i„bibiti„gport,o„thereof.a„uc.eicacid 
composing a nucleotide s«,ue„ce which hybridizes to a nucteic acid selected from the group 
conststu^g Of SEQ ID NOs.: 8-3795 under stringent conditions, and a nuCeic acid which comprising 

35 IDNOs.:8-3795undermodeiateconditions. 

256. •aemed.odofPar.graph 254. wherein said cell is selected fiom the group 
cons,st»g of^„.^W„^„fe. Asf^llusMU^an.. Bacmus a^^acis. Bac,erU.U,esJra^,s 
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Bordetella pertussis, Biirkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Closti'idium 
5 difficile, Clostridium perji'ingens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Entei'ococcus faeciwn, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatimt, Klebsiella pneimioniae. 
Listeria monocytogenes, Mycobacteriimi leprae, Mycobacteriimi tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

10 multocida, Pneumocystis carinii, Proteus vulgai-is, Pseudomonas aeruginosa. Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei, Staphylococcus epidermidis. 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

15 Yersinia pestis and any species falling within the genera of any of the above species. 

257. The method of Paragraph 254, wherein said cell is not an E, coli cell. 

258. The method of Paragraph 254, wherein said gene is from an organism other than E, 

coli, 

259. The method of Paragraph 254, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a plasmid which transcribes said antisense nucleic acid into said cell 

population. 

260. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which transcribes said antisense nucleic acid into said cell 
population. 

25 261 . The method of Paragraph 254, wherein said cell is contacted with said antisense 

nucleic acid by transcribing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

262. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 

30 acid such that said promoter directs the synthesis of said antisense nucleic acid. 

263. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

264. The method of Paragraph 254, wherein said cell is contacted with said antisense 
35 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 

ribozyme is complementary to said antisense oligonucleotide. 



-41- 



BNSDOCID: <WO 0170955A2J_> 



wo 01/70955 PCT/USOl/09180 

265. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a liposome comprising said antisense oligonucleotide into said cell. 

266. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by electroporation of said antisense nucleic acid into said cell. 

5 267. The method of Paragraph 254, wherein said antisense nucleic acid has at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence comprising at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

268. The method of Paragraph 254 wherein said antisense nucleic acid is a synthetic 
10 oligonucleotide. 

269. The method of Paragraph 254, wherein said gene comprises a nucleic acid selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 

15 4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under 
stringent conditions, and a nucleic acid comprismg a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
59 1 6- 1 00 1 2 under moderate condtions. 

20 270. A method for identifying a gene which is required for proliferation of a cell 

comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 
consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion thereof, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 

30 said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 
271 . The method of Paragraph 270, wherein said cell is selected from the group 

consisting of Staphylococcvs species. Streptococcus species, Emerococcus species, Mycobacterium 
species, Clostridium species, and Bacillus species. 
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272. The method of Paragraph 270 wherein said cell is selected from the group 
consisting of Anop/asma marginale, Aspergillus fumigatus. Bacillus mthracis, Bacterioides Jragilis 
Bordetclla pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glahrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

5 guilliermoiidii, Candida ki'usei, Candida kefyr (also called Candida pseudot}-opicalis), Candida 
duhliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Closti^idium 
dijfficilc, Clostridium perji'ingens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neofonnans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
HaemophiliLS injluenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

10 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 

gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pastewella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. 
Salmonella cholcrasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
ty^phimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 

1 5 boydii, Shigella dysenteriae. Shigella Jlexneri, Shigella sonnei. Staphylococcus epidermidis. 

Streptococcus pneumoniae. Streptococcus nmtcms, Treponema pallidum. Yersinia enterocolitica. 
Yersinia pest is and any species falling within the genera of any of the above species. 

273. The method of Paragraph 270, wherein said cell is not E. coli. 

274. The method of Paragraph 270, further comprising operably linking said antisense 
20 nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 

and introducing said vector into said cell. 

275. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
25 inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 

microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8- 
30 3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 

selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
35 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 
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(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

276. The method of Paragraph 275, wherein said determining step comprises 

5 determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

277. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid to a gene or gene product whose activity or level is inhibited by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 

10 with the default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs. 8-3795 or a nucleic acid encoding a homologous polypeptide to a polypeptide whose activity 
or level is inhibited by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the 

1 5 group consisting of BLASTN version 2.0 with the default parameters and FASTA version 3 .0t78 
algorithm with the default parameters to identify said homologous nucleic acid or said nucleic acid 
encoding a homologous polypeptide in a database. 

278. The method of Paragraph 275 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide by identifying 

20 nucleic acids comprising nucleotide sequences which hybridize to said nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or 
the complement of the nucleotide sequence of said nucleic acid selected from the group consisting 
of SEQ ID NOs. 8-3795. 

279. The method of Paragraph 275 wherein step (a) comprises expressing a nucleic acid 
having at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs. 8-3795 in said test 
cell. 

280. Tlie method of Paragraph 275, wherein step (a) comprises identifying a 

30 homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in an test cell 
selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus. Bacillus 
anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilUermondih Candida krusei, Cm^didakefyr (also called Candida 

35 pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia U^achomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacteriumdiptheriae, Cryptococcus neoformmis, Enterobacter cloacae, Enterococcus 
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jaecaiis. t.nterococcusfaecium. Escherichia coU. Haemophilus influenzae. Helicobacter pylori, 
Histoplasmacapsulatum, Klebsiella pneumoniae. Listeria monocytogenes, Mycobacterium leprae, 
Mycobacteriian tuberculosis. Neisseria gonorrhoeae. Neisseria meningitidis. Nocardia asteroides, 
Pasteurella haemolytica, Pasteiirella multocida, Pneumocystis carinii. Proteus vulgaris, 
5 Pseudomonas aeruginosa. Salmonella bongori. Salmonella cholerasuis. Salmonella enterica. 

Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium. Staphylococcus aureus. Listeria 
monocytogenes. Moxarella catarrhalis. Shigella boydii. Shigella dysenteriae. Shigella flexneri. 
Shigella sonnei. Staphylococcus epidermidis. Streptococcus pneumoniae. Streptococcus , nutans, 
Treponema pallidum. Yersinia enterocolitica. Yersinia pestis and any species falling within the 
1 0 genera of any of the above species. 

281 . The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than E. coli. 

282. The method of Paragraph 275, wherein said inhibitory nucleic acid is an antisense 
15 nucleic acid. 

283. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

284. The method of Paragraph 275. wherein said inhibitory nucleic acid comprises an 

antisense nucleic acid to a portion of the operon encoding said homolog. 

2^^- '^''®™«*<^<>fParagraph 275, wherein the step ofcontacting the cell with a 
sublethal level of said inhibitoiy nucleic acid comprises directly contacting said cell with said 
inhibitory nucleic acid. 

286. The method ofParagraph 275, wherein the step ofcontacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises expressing an antisense nucleic acid to said 

25 homolog in said cell. 

287. The method ofParagraph 275, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

288. The method ofParagraph 275. wherein said gene comprises a nucleic acid selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as deteimined using BLASTN version 2.0 with the default parameters 
to a sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
1 001 2, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under 
stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under moderate condtions. 
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289. A compound identified using the method of Paragraph 275. 

290. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

(a) sensitizing a test cell by contacting said test cell with a sublethal level of an 
5 aniisense nucleic acid, wherein said antisense nucleic acid is selected from the group 

consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
.using BLASTN version 2.0 with the defauh parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 8-3795 or a portion thereof which inhibits the 
proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 
1 0 comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from Ae 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditionst; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

^ ^ (c) determining the degree to which said compound inhibits proliferation of said 

sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 
29 1 . The method of Paragraph 290, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 
20 292. A compound identified using the method of Paragraph 290. 

293. The method of Paragraph 290, wherein said test cell is selected from the group 
consisting of Anaplasma marginale. Aspergillus fimtigatus, Bacillus anthracis. BacterioidesfragiUs 
Bordetella pertussis, Bwkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida knisei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinwn, Clostridium 
difficile. Clostridium perfringens. Coccidiodes immitis. Corynebacterium diptheriae, Cryptococcus 
neoformans. Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli. 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis. Nocardia asteroides. Pasteurella haemolytica. Pasteurella 
multocida. Pneumocystis carinii. Proteus vulgaris. Pseudomonas aeruginosa. Salmonella bongori. 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
35 boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnet. Staphylococcus epidermidis. 

Streptococcus pneumoniae. Streptococcus mutans. Treponema pallidum, Yersinia enterocolitica. 
Yersinia pestis and any species falling within the genera of any of the above species. 
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294. The method of Paragraph 290, wherein the test cell is not E. coli, 

295. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
5 complementary to a nucleic acid encoding a gene product required for proliferation, 

wherein said gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1 0 8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

1 5 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 

20 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

-5 (c) determining the extent to which said compound inhibits the growth of said 

sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

296. The method of Paragraph 295, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

30 297. The method of Paragraph 295, wherein said cell is selected from the group 

consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

298. The method of Paragraph 295, wherein said cell is a Gram positive bacterium. 

299. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species. Streptococcus species, Eitterococcus species, 

35 Mycobacterium species, Clostridium species, and Bacillus species. 

300. The method of Paragraph 299, wherein said Gram positive bacterium is 
Staphylococcus aureiis. 
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301 . The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

302. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of Anaplasma margmale, Aspergillus Jumigatus, Bacillus anthracis. Bactericides fragilis 

5 Bordetella pertussis. Burkholderia cepacia. Campylobacter jejuni. Candida albicans, Candida 
glabrata (also called Torulopsisglabrata). Candida tropicalis. Candida parapsilosis. Candida 
gmlliermondii. Candida kn,sei. Candida kejyr (also called Candida pseudotropicalis). Candida 
dvblinieijsis. Chlamydia pneumoniae. Chlamydia trachomatus. Clostridium botulinum. Clostridium 
difficile. Clostridium perfi ingens. Coccidiodes immitis, Corynebacterium diptheriae. Cryptococcus 

10 neoformans. Enterobacter cloacae. Enterococcus faecalis. Enterococcus faecium. Escherichia coli. 
Haemophilus influenzae. Helicobacter pylori. Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes. Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae. Neisseria meningitidis. Nocardia asteroides. Pasteurella haemolytica. Pasteurella 
multocida. Pneumocystis carinii. Proteus vulgaris. Pseudomonas aeruginosa. Salmonella bongori. 

15 Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes. Moxa, ella catarrhalis. Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. 
Yersinia pestis and any species falling within the genera of any of the above species. 

Th^ of Paragraph 295. wherein said cell is not an E coli cell. 

304. The method of Paragraph 295, wherein said gene product is from an organism other 
than E. coli. 

305. The method of Paragraph 295, wherein said antisense nucleic acid is tmnscribed 
from an inducible promoter. 

25 306. The method of Paragraph 305, further comprising contacting the cell with an agent 

which induces expression of said antisense nucleic acid from said inducible promoter, wherein said 
antisense nucleic acid is expressed at a sublethal level. 

307. The method of Paragraph 295. wherein inhibition of proliferation is measured by 
monitoring the optical density of a liquid culture. 
30 308. The method of Paragraph 295, wherein said gene product comprises a polypeptide 

having at least 25o/o amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to a sequence selected from the group consistmg of SEQ ID NOs.: 3801-3805 4861- 
5915, 10013-14110. 

309. The method of Paragraph 295. wherein said nucleic acid encoding said gene 
35 product comprises a nucleic acid selected from the group consistmg of a nucleic acid comprising a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleotide sequence selected from the group consisting 
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of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
5 group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 591 6-1 0012 under moderate condtions. 

310. A compound identified using the method of Paragraph 295 . 

311. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
10 product required for proliferation of said cell, wherein said gene product is selected from 

the group consisting of a gene product having at least 70% nucleotide sequence identity as - 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

15 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 8-3 795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 with the 

20 default parameters to a gene product whose expression is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-^3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a 

25 nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said cell with a compound; and 

30 (c) determining the degree to which said compound reduces proliferation of said 

contacted cell relative to a cell which was not contacted with said agent. 

312. The method of Paragraph 311, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 

35 313. The method of Paragraph 311, wherein said cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Bvrkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsisglabrata). Candida tropicalis, Cojidida parapsilosis. Candida 
guilliermondii. Candida krusei, Candida kefyr (also called Candida pseudoti-opicalis). Candida 
dvbliniensis. Chlamydia pneumoniae. Chlamydia trachomatus. Clostridium botulinum. Clostridium 
difficile. Clostridium perfi ingens. Coccidiodes immitis. Corynebacterium diptheriae. Cryptococcus 
5 neoformans, Enterobacter cloacae, Enterococcusfaecalis. Enterococcus faecium. Escherichia coli, 
Haemophilus influenzae. Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes. Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis. Nocardia asteroides. Pasteurella haemolytica. Pasteurella 
multocida. Pneumocystis carinii. Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. 

1 0 Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimiirium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis, 
Streptococcus pneumoniae. Streptococcus mutans. Treponema pallidum. Yersinia enterocolitica. 
Yersinia pestis and any species falling within the genera of any of the above species. 

^ ^ 314. The method of Paragraph 311, wherein said cell is not an E. coli cell. 

315. The method of Paragraph 31 1, wherein said gene product is from an organism other 
than £1 coli. 

3 1 6. The method of Paragraph 311, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

20 a gene or operon required for proliferation. 

3 1 7. The method of Paragraph 311, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell. 

318. The method of Paragraph 311, wherein said cell contains a mutation which reduces 
the activity or level of said gene product required for proliferation of said cell. 

3 19. The method of Paragraph 3 1 1, wherein said mutation is a temperature sensitive 
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320. Tlie method of Paragraph 311, wherein said gene product comprises a gene product 
comprises a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 3801-3805, 4861-5915. 10013-141 10. 

32 1 . A compound identified using the method of Paragraph 311. 

322. A method for identifying the biological pathway in which a proliferation-required 
gene product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
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required gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
5 8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

10 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
- nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 

15 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 

20 proliferation of a cell, wherein the biological pathway on which said compound acts is 

known; and 

(c) determining the degree to which said compound inhibits proliferation of said 
test cell relative to a cell which does not contain said antisense nucleic acid. 

323. The method of Paragraph 322, wherein said determining step comprises 

25 determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

324. The method of Paragraph 322, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

30 3805, 4861-5915, 10013-141 10. 

325. The method of Paragraph 322, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabi^ata), Candida tropicalis, Candida parapsilosis, Candida 

35 guilliennondii, Candida krusei, Candida kefyr (also called Ccmdida pseudotropicalis), Candida 

dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
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neoformans. Enterohacter cloacae. Enterococcusfaecalis. Emerococcus/aecium. Escherichia coli 
Haemophilvs influe^nae. Helicobacter pylori. Histoplasma capsulatum, Klebsiella pneumoniae 
Listeria monocytogenes. Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis. Nocardia asteroides, Pasteurella haemolytica. Pasteurella ■ 
multocida, Pneumocystis carinii. Proteus vulgaris. Pseudomonas aeruginosa. Salmonella bongori 
Salmonella cholerasuis. Salmonella enterica. Salmonella paraty>phi. Salmonella typhi. Saln,o„ella 
typhvnurium. Staplrylococcus aureus. Listeria monocytogenes. Moxarella catarrhalis Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis 
Streptococcus pneumoniae. Streptococcus mutans. Treponema pallidum. Yersinia enterocolitica. 
Yersinia pestis and any species falling within the genera of any of the above species. 

326. The method of Paragraph 322, wherein said test cell is not an K coli cell. 

The method of Paragraph 322. wherein said gene product is from an oi^ism other 

A method for determining the biological pathway on which a test compound acts 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 
least 700/0 nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8.3795 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

(b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

329. The method of Paragraph 328, wherein said determining step comprises 
determining whether said sensitized cell has a substantially greater sensitivity to said test compound 
than a cell which does not express said sublethal level of said antisense nucleic acid. 

330. The method ofParagraph 328. fijrther comprising: 

35 (d) providing a sublethal level of a second antisense nucleic acid complementary to 

a second proliferation-required nucleic acid in a second cell, wherein said second 
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proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
5 said second antisense nucleic acid, wherein said test compound is specific for the biological 

pathway against which the antisense nucleic acid of step (a) acts if said sensitized cell has 
substantially greater sensitivity to said test compound than said second cell. 

331. The method of Paragraph 328, wherein said sensitized cell is selected from the 
group consisting of Anaplasma mca*ginale, uispergillus funiigatus, Bacillus anthracis, Bacterioides 

1 0 fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), 
Candida dubliniejjsis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 

15 Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 

Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae. Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pastewella haemolytica, 
Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 

20 Salmonella bongori, Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. 

Salmonella typhi. Salmonella typhimurium. Staphylococcus aureus. Listeria monocytogenes, 
Moxarella catarrhalis, Shigella boydii. Shigella dysenteriae. Shigella flexneri, Shigella sonnei. 
Staphylococcus epidermidis. Streptococcus pneumoniae. Streptococcus mutans, Treponema 
pallidum. Yersinia enterocolitica. Yersinia pestis and any species falling within the genera of any of 

25 the above species. 

332. The method of Paragraph 328, wherein said sensitized cell is not an E. coli cell. 

333. The method of Paragraph 328, wherein said proliferation-required nucleic acid is 
from an organism other than E, coli. 

334. A compound which inhibits proliferation by interacting with a gene encoding a 
30 gene product required for proliferation or with a gene product required for proliferation, wherein 

said gene product is selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
35 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
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the group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid selected 
10 from the group consisting of SEQ ID NOs: 8-3795. 

335. The compound of Paragraph 334, wherein said gene product comprises a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOs.: 
3801-3805.4861-5915, 10013-14110. 

T*^^ compound of Paragraph 334, wherein said gene comprises a nucleic acid 
selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
20 nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

337. A method for manufacturing an antibiotic comprising the steps of: 
screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795. a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with tiie default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
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wnich hybndizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
5 gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795 ; and 

manufacturing the compound so identified. 

338. The method of Paragraph 337, whaein said screening step comprises performing 
any one of the methods of Paragraphs 205, 21 1, 222, 275, 290, 295, 311. 
1 0 339. The method of Paragraph 337, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

340. A method for inhibiting proliferation of a cell in a subject comprising administering 
1 5 an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
20 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
25 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

341 . The metiiod of Paragraph 340 wherein said subject is selected from the group 
consisting of vertebrates, mammals, avians, and human beings. 

The method of Paragraph 340, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 witii tiie default 
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parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

343. The method of Paragraph 340, wherein said cell is selected from the group 
consisting of Anaplasma margmale, Aspergillus fumigatus, Bacillus anthracis, Bacterioidesfragilis 
5 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albica)7s, Cattdida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

1 0 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium. Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum. Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
nadtocida, Pneumocystis carinii, Proteus vulgaris. Pseudomonas aeruginosa. Salmonella bongori, 

1 5 Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii. Shigella dysenteriae. Shigella flemeri. Shigella sonnet. Staphylococcus epidermidis. 
Streptococcus pnewnoniae, Streptococcus mutans. Treponema pallidum. Yersinia enterocolitica. 
Y srsiniapestis and any species falling within the genera of any of the above species. 
20 344. The method of Paragraph 340, wherein said cell is not E. coli. 

345. The method of Paragraph 340, wherein said gene product is from an organism other 
than E. coli. 

Definitions 

By "biological pathway" is meant any discrete cell function or process that is carried out by 
25 a gene product or a subset of gene products. Biological pathways include anabolic, catabolic, 

enzymatic, biochemical and metabolic pa&ways as well as pathways involved in the production of 
cellular structures such as cell walls. Biological pathways that are usually required for proliferation 
of cells or microorganisms include, but are not limited to, cell division, DNA synthesis and 
replication, RNA synthesis (transcription), protein synthesis (translation), protein processing, 
30 protein transport, fatty acid biosynthesis, electron transport chains, cell wall syndesis, cell 
membrane production, synthesis and maintenance, and the like. 

By "inhibit activity of a gene or gene product" is meant having the ability to interfere with 
the function of a gene or gene product in such a way as to decrease expression of the gene, in such a 
way as to reduce the level or activity of a product of the gene or in such a way as to inhibit the 
35 interaction of the gene or gene product vwth other biological molecules required for its activity. 
Agents which inhibit the activity of a gene include agents that inhibit transcription of the gene, 
agents that inhibit processing of the transcript of the gene, agents lhat reduce the stability of the 
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transcnpt ot the gene, and agents that inhibit translation of the mRNA transcribed from the gene. 
In microorganisms, agents which inhibit the activity of a gene can act to decrease expression of the 
operon in which the gene resides or alter the folding or processing of operon RNA so as to reduce 
the level or activity of the gene product. The gene product can be a non-translated RNA such as 
5 ribosomal RNA. a translated RNA (mRNA) or the protein product resulting from translation of the 
gene mRNA. Of particular utility to the present invention are antisense RNAs that have activities 
against the operons or genes to which they specifically hybridze. 

By "activity against a gene product" is meant having the ability to inhibit the function or to 
reduce the level or activity of the gene product in a cell. This includes, but is not limited to, 
1 0 inhibiting the enzymatic activity of the gene product or the ability of the gene product to interact 
with other biological molecules required for its activity, including inhibiting the gene product's 
assembly into a multimeric structure. 

By "activity against a protein" is meant having the ability to inhibit the function or to 
reduce the level or activity of the protein in a cell. this includes, but is not limited to, inhibiting the 
15 enzymatic activity of the protein or the ability of the protein to interact with other biological 

molecules required for its activity, including inhibiting the protein's assembly into a multimeric 
structure. 

By "activity against a nucleic acid" is meant having the ability to mhibit the function or to 
reduce the level or activity of the nucleic acid in a cell. This includes, but is not limited to, 
20 inhibiting the ability of the nucleic acid interact with other biological molecules required for its 
activity, including inhibiting the nucleic acid's assembly into a multimeric structure. 

By "activity against a gene" is meant havmg the ability to inhibit the function or expression 
of the gene in a cell. This includes, but is not limited to, inhibiting the ability of the gene to interact 
with other biological molecules requu^d for its activity. 
25 By "activity against an operon" is meant having the ability to inhibit the function or reduce 

the level of one or more products of the operon in a cell. This includes, but is not limited to, 
inhibiting the enzymatic activity of one or more products of the operon or the ability of one or more 
products of the operon to interact with other biological molecules required for its activity. 
By "antibiotic" is meant an agent which inhibits the proliferation of a cell or 
30 microorganism. 

By "£1 coli or Escherichia cqli" is meant Escherichia coli or any organism previously 
categorized as a species of Shigella including Shigella boydii. Shigella flexneri. Shigella 
dysenteriae. Shigella sonnei. Shigella 2A. 

By "homologous coding nucleic acid" is meant a nucleic acid homologous to a nucleic acid 
encoding a gene product whose activity or level is inhibited by a nucleic acid selected from the 
groupconsistingofSEQIDNOs.: 8-3795 or a portion thereof. In some embodiments, the 
homologous coding nucleic acid may have at least 97%. at least 95%, at least 90%, at least 85%, at 
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least S0%. or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising 
at leasi 10, 15,20,25,30,35,40,50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides 
thereof In other embodiments the homologous coding nucleic acids may have at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleotide sequence selected from the group consisting of the nucleotide sequences complementary 
to one of SEQ ID NOs.: 8-3795 and fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Identity may be measured using 
BLASTN version 2.0 v^ith the default parameters or tBLASTX with the default parameters. 
(Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)) Alternatively a "homologuous coding 
nucleic acid" could be identified by membership of the gene of interest to a functional orthologue 
cluster. All other members of that orthologue cluster would be considered homologues. Such a 
library of functional orthologue clusters can be found at http://www.ncbi.nlm.nih.eov/COG . A 
15 gene can be classified into a cluster of orthologous groups or COG by using the COGNITOR 

program available at the above web site, or by direct BLASTP comparison of the gene of interest to 
the members of the COGs and analysis of these results as described by Tatusov, R.L., Galperin, 
M.Y., Natale, D. A. and Koonin, E.V. (2000) The COG database: a tool for genome-scale analysis 
of protein functions and evolution. Nucleic Acids Research v. 28 n. 1, pp33-36. 

The term "homologous coding nucleic acid" also includes nucleic acids comprising 
nucleotide sequences which encode polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% maino acid 
identity or similarity to a polypeptide comprising the amino acid sequence of one of SEQ ID NOs: 
3801-3805, 4861-5915, 10013-141 10 or to a polypeptpide whose expression is inhibited by a 
25 nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs: 8-3 795 or fragments 

comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids thereof 
as determined using the FASTA version 3.0t78 algorithm with the default parameters. 
Alternatively, protein identity or similarity may be identified using BLASTP with the default 
parameters, BLASTX with the default parameters, TBLASTN with the default parameters, or 
30 tBLASTX with the default parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A 
New Generation of Protein Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

The term "homologous coding nucleic acid" also includes coding nucleic acids which 
hybridize under stringent conditions to a nucleic acid selected from the group consisting of the 
nucleotide sequences complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 
35 and coding nucleic acids comprising nucleotide sequences which hybridize under stringent 

conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ ID NOS.: 
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3796-3800, 3806-4860, 5916-10012 As used herein, "stringent conditions" means hybridization to 
filter-bound nucleic acid in 6xSSC at about 45°C followed by one or more washes in O.lxSSC/0.2% 
SDS at about 68°C. Other exemplary stringent conditions may refer, e.g., to washing in 
6xSSC/0.05% sodium pyrophosphate at ST^'C, 48°C, 55°C, and (XPC as appropriate for the 
5 particular probe being used. 

The term "homologous coding nucleic acid" also includes coding nucleic acids comprising 
nucleotide sequences which hybridize under moderate conditions to a nucleotide sequence selected 
from the group consisting of the sequences complementary to one of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012 and coding nucleic acids comprising nucleotide sequences which hybridize 
10 under moderate conditions to a fragment comprising at least 10, 15,20,25,30,35,40,50, 75, 100, 
1 50, 200, 300, 400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012. As used herein, "moderate conditions" means 
hybridization to filter-bound DNA in 6x sodium chloride/sodium citrate (SSC) at about 45*^0 
followed by one or more washes in 0.2xSSC/0.1% SDS at about 42-65^*0. 
1 5 The term "homologous coding nucleic acids" also includes nucleic acids comprising 

nucleotide sequences which encode a gene product whose activity may be complemented by a gene 
encoding a gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795. In some embodiments, the 
homologous coding nucleic acids may encode a gene product whose activity is complemented by 
20 the gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. In other embodiments, the 
homologous coding nucleic acids may comprise a nucleotide sequence encode a gene product 
whose activity is complemented by one of the polypeptides of SEQ ID NOs. 3745-4773. ^ 
The term "homologous antisense nucleic acid" includes nucleic acids comprising a 
25 nucleotide sequence having at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at 
least 70% nucleotide sequence identity to a nucleotide sequence selected from the group consisting 
of one of the sequences of SEQ ID NOS. 8-3795 and fragments comprising at least 10, 15, 20, 25, 
30, 35. 40, 50, 75, 1 00, 150, 200, 300, 400, or 500 consecutive nucleotides thereof Homologous 
antisense nucleic acids may also comprising nucleotide sequences which have at least 97%, at least 
30 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

nucleotide sequence selected from the group consisting of the sequences complementary to one of 
sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising at least 
10, 15, 20,25,30,35,40, 50, 75, 100, 150,200,300, 400, or 500 consecutive nucleotides thereof 
Nucleic acid identity may be determined as described above. 
35 The term "homologous antisense nucleic acid" also includes antisense nucleic acids 

comprising nucleotide sequences which hybridize under stringent conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
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nucleotide sequences which hybridize under stringent conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide sequences which hybridize under stringent 
5 conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3 796- 
3800,3806-4860, 5916-10012 and antisense nucleic acids comprising nucleotide sequences which 
hybridize under stringent conditions to a fragment comprising at least 1 0, 15, 20, 25, 30, 35, 40, 50, 
75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806-4860,5916-10012. 

10 The term "homologous antisense nucleic acid" also includes antisense nucleic acids 

comprising nucleotide sequences which hybridize under moderate conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
nucleotide seuqences which hybridize under moderate conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 

15 sequence complementary to one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide seuqences which hybridize under moderate 
conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 and antisense nucleic acids which comprising nucleotide sequences 
hybridize under moderate conditions to a Augment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 
20 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

By "homologous polypeptide" is meant a polypeptide homologous to a polypeptide whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic acid. The term 
25 "homologous polypeptide" includes polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a polypeptide whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 8-3795 or by a homologous antisense nucleic acid, or 
polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at 
30 least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity to a 
polypeptide to a fragment comprising at least 5, 1 0, 1 5, 20, 25, 30, 35, 40, 50, 75, 100, or 1 50 
consecutive amino acids of a polypeptide whose activity or level is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic 
acid. Identity or similarity may be determined using the FASTA version 3.0t78 algorithm with the 
35 default parameters. Alternatively, protein identity or similarity may be identified using BLASTP 
with the default parameters, BLASTX with the default parameters, or TBLASTN with the default 
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parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

The term homologous polypeptide also includes polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
5 least 25% amino acid identity or similarity to a polypeptide selected from the group consisting of 
SEQ ID NOs: 3801-3805, 4861-5915, 10013-14110 and polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
least 25% amino acid identity or similarity to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 
40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide selected from the group consisting 

10 of SEQ ID NOs: 3801-3805,4861-5915, 10013-14110. 

The invention also includes polynucleotides, preferably DNA molecules, that hybridize to 
one of the nucleic acids of SEQ ID NOs.: 8-3795, SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012 or the complements of any of the preceding nucleic acids. Such hybridization may be under 
stringent or moderate conditions as defined above or under other conditions which permit specific 

15 hybridization. The nucleic acid molecules of the invention that hybridize to these DNA sequences 
include oligodeoxynucleotides ("oligos") which hybridize to the target gene under highly stringent 
or stringent conditions. In general, for oligos between 14 and 70 nucleotides in length the melting 
temperature (Tm) is calculated using the formula: 

20 Tm (°C) = 81.5 + 1 6.6(log[monovalent cations (molar)] + 0.4 1 (% G+C) - (500/N) 

where N is the length of the probe. If the hybridization is carried out in a solution 
containing formamide, the melting temperature may be calculated using the equation: 

25 Tm^C) = 81.5 + 16.6(log[monovalent cations (molar)] + 0.41(% G+C) - (0.61) 

(% formamide) - (500/N) 

where N is the length of the probe. In general, hybridization is carried out at about 20-25 
degrees below Tm (for DNA-DNA hybrids) or about 10-15 degrees below Tm (for RNA-DNA 
30 hybrids). 

Other hybridization conditions are apparent to those of skill in the art (see, for example, 
Ausubel, F.M. et al, eds., 1989, Current Protocols in Molecular Biology, Vol. I, Green Publishing 
Associates, Inc. and John Wiley 8l Sons, Inc., New York, at pp. 6.3.1-6.3.6 and 2.10.3. 

The term. Salmonella, is the generic name for a large group of gram-negative enteric 
3 5 bacteria that are closely related to Escherichia coli. The diseases caused by Salmonella are often 
due to contamination of foodstuffs or the water supply and affect millions of people each year. 
Traditional methods of Salmonella taxonomy were based on assigning a separate species name to 
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each serologically distinguishable strain (Kauffmann, F 1966 The bacteriology of the 
Enter obacteriaceae, Munksgaard, Copenhagen). Serology of Salmonella is based on surface 
antigens (O [somatic] and H [flagellar]). Over 2,400 serotypes or serovars of Salmonella are 
known (Popoff, et al. 2000 Res. Microbiol. 151:63-65). Therefore, each serotype was considered to 
5 be a separate species and often given names, accordingly (e.g. S. paratyphi, S, typhimurium, S. 
typhi, S. enteriditis, etc.). 

However, by the 1970s and 1980s it was recognized that this system was not only 
cumbersome, but also inaccurate. Then, many Salmonella species were lumped into a single 
species (all serotypes and subgenera I, H, and IV and all serotypes of Arizona) with a second 

10 subspecies, S. bongorii also recognized (Crosa, et al., 1973, J. Bacteriol. 1 15:307-3 15). Though 
species designations are based on the highly variable surface antigens, the Salmonella are very 
similar otherwise with a major exception being pathogenicity determinants. 

There has been some debate on the correct name for the Salmonella species. Currently 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467), the accepted name is Salmonella enterica. 

15 S, enterica is divided into six subspecies (I, S. enterica subsp. enterica\ II, S, enterica^ subsp. 

salamae\ Ilia, S. enterica subsp. arizonae\ Illb, S. enterica subsp. diarizonae; IV, S, enterica subsp. 
houtenae\ and VI, S. enterica subsp. indica). Within subspecies I, serotypes are used to distinguish 
each of the serotypes or serovars (e.g. S, enterica serotype Enteriditis, S, enterica serotype 
Typhimurium, S. enterica serotype Typhi, and S. enterica serotype Choleraesuis, etc.). Current 

20 convention is to spell this out on first usage {Salmonella enterica ser. Typhimurium) and then use 
an abbreviated form (Salmonella Typhimurium or S, Typhimurium). Note, the genus and species 
names (Salmonella enterica) are italicized but not the serotype/serovar name (Typhimurium). 
Because the taxonomic committees have yet to officially approve of the actual species name, this 
latter system is what is employed by the CDC (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465- 

25 2467). Due to the concerns of both taxonomic priority and medical importance, some of these 
serotypes might ultimately receive full species designations (S. typhi would be the most notable). 

Therefore, as used herein ^''Salmonella enterica or S. etiterica" includes serovars Typhi, 
Typhimurium, Paratyphi, Choleraesuis, etc." However, appeals of the "official" name are in process 
and the taxonomic designations may change (S. choleraesuis is the species name that could replace 
30 S. enterica based solely on priority). 

By "identifying a compound" is meant to screen one or more compounds in a collection of 
compounds such as a combinatorial chemical library or other library of chemical compounds or to 
characterize a single compound by testing the compound in a given assay and determining whether 
it exhibits the desired activity. 
^5 By "inducer" is meant an agent or solution which, when placed in contact with a cell or 

microorganism, increases transcription, or inhibitor and/or promoter clearance/fidelity, from a 
desired promoter. 
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As used herein, "nucleic acid" means DNA, RNA, or modified nucleic acids. Thus, the 
terminology "the nucleic acid of SEQ ID NO: X" or "the nucleic acid comprising the nucleotide 
sequence" includes both the DNA sequence of SEQ ID NO: X and an RNA sequence in which the 
thymidines in the DNA sequence have been substituted with uridines in the RNA sequence and in 
5 which the deoxyribose backbone of the DNA sequence has been substituted with a ribose backbone 
in the RNA sequence. Modified nucleic acids are nucleic acids having nucleotides or structures 
which do not occur in nature, such as nucleic acids in which the intemucleotide phosphate residues 
with methylphosphonates, phosphorothioates, phosphoramidates, and phosphate esters. 
Nonphosphate intemucleotide analogs such as siloxane bridges, carbonate brides, thioester bridges, 
10 as well as many others known in the art may also be used in modified nucleic acids. Modified 
nucleic acids may also comprise, a-anomeric nucleotide units and modified nucleotides such as 1,2- 
dideoxy-d-ribofiiranose, 1,2-dideoxy-l-phenylribofuranose, and N^, i\^-ethano-5-methyl-cytosine 
- ^e.contemplated for use in the present invention. Modified nucleic acids may also be 

peptide nucleic acids in which the entire deoxyribose-phosphate backbone has been exchanged with a 
1 5 chemically completely different, but structurally homologous, polyamide (peptide) backbone 
containing 2-aminoethyl glycine units. 

As used herein, "sub-lethal" means a concentration of an agent below the concentration 
required to inhibit all cell growth. 

Brief Description of the Drawings 
20 Figure 1 is an IPTG dose response curve in E. coU transformed with an IPTG-inducible 

plasmid containing either an antisense clone to the E. coli ribosomal protein rpNf (AS-rplW) which 
is required for protein synthesis and essential for cell proliferation, or an antisense clone to^the elaD 
(AS-elaD) gene which is not known to be involved in protein synthesis and which is also essential 
for proliferation. 

25 Figure 2A is a tetracycline dose response curve in E. coli transformed with an IPTG- 

inducible plasmid containing antisense to rpIW (AS-rplW) in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 2B is a tetracycline dose response curve in E. coli transformed with an IPTG- 
inducible plasmid containing antisense to eloD (AS-e/aZ))in the absence (0) or presence of IPTG at 

30 concentrations that result in 20% and 50% growth inhibition. 

Figure 3 is a graph showing the fold increase in tetracycline sensitivity of £. coli 
transfected with antisense clones to essential ribosomal proteins L23 (AS-rpIW) and L7/L12 and 
LIO (AS-rplLrplJ). Antisense clones to genes known to not be directly involved in protein 
synthesis, atpB/E {AS-atpB/E ), visC (AS-vwQ, elaD (AS-e/oD), yohH (AS-yohH), are much less 

35 sensitive to tetracycline. 
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Figure 4 illustrates the results of an assay in which Staphylococcus aureus cells transcribing 
an antisense nucleic acid complementary to the gyrB gene encoding the p subunit of gyrase were 
contacted with several antibiotics whose targets were known. 

Detailed Descrintio n of the Preferred Embodiments 
The present invention describes a group of prokaiyotic genes and gene families required for 
cellular proliferation. Exemplary genes and gene femilies from Stapliylococctts aureus. Salmonella 
typhimurium, Klebsiella pneumoniae. Pseudomonas aerugi?iosa and Enterococcusfaecalis, 
Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa. Staphylococcus aureus, and Salmonella typhi are provided. 
A proliferation-required gene or gene family is one where, in the absence or substantial reduction of a 
gene transcript and/or gene product, growth or viability of the cell or microorganism is reduced or 
eliminated. Thus, as used herein, the terminology "proliferation-required" or "required for 
proliferation" encompasses instances where the absence or substantial reduction of a gene transcript 
and/or gene product completely eliminates cell growth as well as instances where the absence of a 
gene transcript and/or gene product merely reduces cell growth. TTiese proliferation-required genes can 
be used as potential targets for the generation of new antimicrobial agents. To achieve that goal, the 
present invention also encompasses assays for analyzing proliferation-required genes and for 
identifying compounds which interact with the gene and/or gene products of the proliferation-required 
genes. In addition, the present invention contemplates the expression of genes and the purification of 
the proteins encoded by the nucleic acid sequences identified as required proliferation genes and 
reported herein. The purified proteins can be used to generate reagents and screen small molecule 
libraries or other candidate compound libraries for compounds that can be further developed to yield 
novel antimicrobial compounds. 

The present invention also describes methods for identification of nucleotide sequences 
homologous to these genes and polypeptides described herein, including nucleic acids comprising 
nucleotide sequences homologous to the nucleic acids of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 and polypeptides homologous to the polypeptides of-SEQ ID NOs.: 3801-3805, 4861- 
5915, 10013-141 10. For example, these sequences may be used to identify homologous coding 
nucleic acids, homologous antisense nucleic acids, or homologous polypeptides in microorganisms 
such asAnaplasma marginale. Aspergilhoifimigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis. Burkholderia cepacia. Campylobacter jejuni. Candida albicaizs. Candida 
glabrata (also catted Tondopsisglabrata). Candida tropicalis. Candida parapsilosis. Candida 
guilliermondii. Candida krusei. Candida kefyr (also called Candida pseudotropicalis). Candida 
dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus. Clostridium botulinum. Clostridium 
difficile. Clostridium perfringens. Coccidiodes immitis. Corynebacteriimi diptheriae. Cryptococcus 
neoformans. Enterobacter cloacae. Enterococcusfaecalis. Enterococcus faecium. Escherichia coli. 
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tiaemopMlus influenzae, Helicobacter pylori, Histoplasma capsidatum, Klebsiella pmumoniae. 
Listeria monocytogenes, Mycobacterium leprae. Mycobacterium tuberculosis. Neisseria 
gonorrhoeae, Neisseria meningitidis. Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida. Pneumocystis carinii, Proteus vulgaris. Pseudomonas aeruginosa. Salmonella bo7igori, 
5 Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii. Shigella dysenteriae. Shigellaflexneri, Shigella sonnei, Staplrylococcus epidermidis. 
Streptococcus pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
1 0 embodiments, the homologous coding nucleic acids, homologus antisense nucleic acids, or 
homologous polypeptides are identified in an organism other than E. coli. 

The homologous coding nucleic acids, homologous antisense nucleic acids, or homologous 
polypeptides, may then be used in each of Ae metiiods described herein, uicluding methods to 
identily" compounds which inhibit the proliferation of the oiganism containing the homologous 
15 coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, methods of 
inhibiting the growth of the organism containing the homologous coding nucleic acid, homologus 
antisense nucleic acid or homologous polypeptide, methods of identifying compounds which 
influence the activity or level of a gene product required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
20 polypeptide, methods for identifying compounds or nucleic acids having the ability to reduce tiie 
level or activity of a gene product required for proliferation of the organism containing the 
homologous coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, 
metiiods of inhibiting the activity or expression of a gene in an operon required for proliferation of 
the organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 
25 homologous polypeptide, methods for identifying a gene required proliferation of the organism 

containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for identifying the biological pathway in which a gene or gene product 
required for proliferation of the organism contaming tiie homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide lies, metiiods for identifying 
compounds having activity against biological pathway required for proliferation of tiie organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, metiiods for determining tiie biological patfiway on which a test compound acts, and 
metiiods of uihibitingtiie proliferation of tiie organism containingtiie homologous coding nucleic 
acid, homologous antisense nucleic acid or homologous polypeptide in a subject. In some 
35 embodiments of flie present invention, tiie metiiods are performed using an organism, other tiian E. 
coli or a gene or gene product from an organism otiier tfian E. coli. 



30 



-65- 



BNSOOCIO: <WO_0170955A8J_> 



wo 01/70955 ' PCT/USOI/09180 

The present invention utilizes a novel method to identify proliferation-required sequences. 
Generally, a library of nucleic acid sequences from a given source are subcloned or otherwise inserted 
immediately dovi^nstream of an inducible promoter on an appropriate vector, such as a Staphylococcus 
aureus/E. coli or Pseudomonas aej-uginosa/ E. coli shuttle vector, or a vector which will replicate in 
both Salmonella typhimurium and Klebsiella pneumoniae, or other vector or shuttle vector capable of 
functioning in the intended organism., thus fomiing an expression library. It is generally preferred that 
expression is directed by a regulatable promoter sequence such that expression level can be adjusted by 
addition of variable concentrations of an inducer molecule or of an inhibitor molecule to the medium. 
Temperature activated promoters, such as promoters regulated by temperature sensitive repressors, 
such as the lambda Ciss? repressor, are also envisioned. Although the insert nucleic acids may be 
derived from the chromosome of the cell or microorganism into which the expression vector is to be 
introduced, because the insert is not in its natural chromosomal location, the insert nucleic acid is an 
exogenous nucleic acid for the purposes of the discussion herein. The term "expression" is defined as 
the production of a sense or antisense RNA molecule from a gene, gene fragment, genomic fragment, 
chromosome, operon or portion Aereof Expression can also be used to refer to the process of peptide 
or polypeptide synthesis. An expression vector is defined as a vehicle by which a ribonucleic acid 
(RNA) sequence is transcribed fix)m a nucleic acid sequence earned within the expression vehicle. The 
expression vector can also contain features that permit translation of a protein product from the 
transcribed RNA message expressed from the exogenous nucleic acid sequence carried by the 
expression vector. Accordingly, an expression vector can produce an RNA molecule as its sole 
product or the expression vector can produce a RNA molecule that is ultimately translated into a 
protein product. 

Once generated, the expression library containing the exogenous nucleic acid sequences is 
introduced into a population of cells (such as the organism from which the exogenous nucleic acid 
sequences were obtained) to search for genes that are required for bacterial proliferation. Because the 
library molecules are foreign, in context, to the population of cells, the expression vectors and the 
nucleic acid segments contained therein are considered exogenous nucleic acid. 

Expression of the exogenous nucleic acid fragments in the test population of cells containing 
the expression library is then activated. Activation of the expression vectors consists of subjecting the 
cells containing the vectors to conditions that result in the expression of the exogenous nucleic acid 
sequences carried by the exT>ression libraiy. Ilie test population of cells is then assayed to determine 
the effect of expressing the exogenous nucleic acid fragments on the test population of cells. Those 
expression vectors that negatively impacted the growth of the cells upon induction of expression of the 
random sequences contained therein were identified, isolated, and purified for further study. 

A variety of assays are contemplated to identify nucleic acid sequences that negatively impact 
gn)wth upon expression. In one embodiment, growth in cultures expressing exogenous nucleic acid 
sequences and growth in cultures not expressing these sequences is compared. Growth measurements 
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are assayed by examining the extent of growth by measuring optical densities. Altematively, 
enzymatic assays can be used to measure bacterial growth rates to identify exogenous nucleic acid 
sequences of interest. Colony size, colony morphology, and cell morphology are additional factors 
used to evaluate growth of the host cells. Those cultures that fail to grow or grow at a reduced rate 
5 under expression conditions are identified as containing an expression vector encoding a nucleic acid 
fragment that negatively affects a proliferation-required gene. 

Once exogenous nucleic acids of interest are identified, they are analyzed. The first step of the 
analysis is to acquire the nucleotide sequence of the nucleic acid fragment of interest. To achieve this 
end, the insert in those expression vectors identified as containing a nucleotide sequence of interest is 

1 0 sequenced, using standard techniques well known in the art. The next step of the process is to 
f determine the source of the nucleotide sequence. As used herein "source" means the genomic region 
containing the cloned fragment. 

Determination of the gene(s) corresponding to the nucleotide sequence was achieved by 
comparing the obtained sequence data with databases containing known protein and nucleotide 

1 5 sequences from various microorganisms. Thus, initial gene identification was made on the basis of 
significant sequence similarity or identity to either characterized or predicted Staphylococcus aureus. 
Salmonella iyphimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 
faecalis genes or their encoded proteins and/or homologues in other species. 

The number of nucleotide and protein sequences available in database systems has been 

20 growing exponentially for years. For example, the complete nucleotide sequences of Caenorhabditis 
elegans and several bacterial genomes, including £*. coli, Aeropyrum pemix, Aquifex aeolicus, 
Archaeoglobus fulgidus. Bacillus subtilis, Borrelia burgdorferi. Chlamydia pneimioniae. 
Chlamydia trachomatis, Clostridium tetani, Corynebacteritim diptheria, Deinococcus radiodurans, 
Haemophilus influenzae, Helicobacter pylori 26695, Helicobacter pylori J99, Methanobacterium 

25 thermoautotrophicum, Methanococcus jannaschii, A^fycobacterium tuberculosis, Mycoplasma 

genitalium. Mycoplasma pneumoniae, Pseudomonas aeruginosa, Pyrococcus abyss i, Pyrococcus 
horikoshii, Rickettsia prowazekii, Synechocystis PCC6803, Thermotoga maritima, Treponema 
pallidum, Bordetella pertussis, Campylobacter Jejuni, Clostridium acetobutylicwn, Mycobacterium 
tuberculosis CSIM93, Neisseria gonorrhoeae. Neisseria meningitidis, Pseudomonas aeruginosa, 

30 Pyrobaculum aerophilum, Pyrococcus furiosus, Rhodobacter capsulatus. Salmonella typhimurium. 
Streptococcus mutans, Streptococcus pyogenes, Ureaplasma urealyticum and Vibrio cholera are 
available. This nucleotide sequence information is stored in a niimber of databanks, such as GenBank, 
the National Center for Biotechnology Information (NCBI), the Genome Sequencing Center 
(http://genome.wustl.edu/gsc/saImonelIa.shtml),and the Sanger Centre 

35 (http://www.sanger.ac,uk/projects/S typhi)which are publicly available for searching. A variety 

of computer programs are available to assist in the analysis of the sequences stored within these 
databases. FASTA, (W. R. Pearson (1990) "Rapid and Sensitive Sequence Comparison with 
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FASTP and FASTA" Methods in Enzymology 183:63- 98), Sequence Retrieval System (SRS), 
(Etzold & Argos, SRS an indexing and retrieval tool for flat file data libraries. Comput. AppL 
Biosci. 9:49-57, 1993) are two examples of computer programs that can be used to analyze 
sequences of interest. In one embodiment of the present invention, the BLAST family of computer 
programs, which includes BLASTN version 2.0 with the default parameters, or BLASTX version 
2.0 with the default parameters, is used to analyze nucleotide sequences. 

BLAST, an acronym for "Basic Local Alignment Search Tool," is a family of programs for 
database similarity searching. The BLAST family of programs includes: BLASTN, a nucleotide 
sequence database searching program, BLASTX, a protein database searching program where tlie input 
is a nucleic acid sequence; and BLASTP, a protein database searching program. BLAST programs 
embody a fast algorithm for sequence matching, rigorous statistical methods forjudging the 
significance of matches, and various options for tailoring the program for special situations. Assistance 
in using the program can be obtained by e-mail at blastOncbi.nlm.nih.gov. tBLASTX can be used to 
translate a nucleotide sequence in all three potential reading frames into an amino acid sequence. 

Bacterial genes are often transcribed in polycistronic groups. These groups comprise operons, 
which are a collection of genes and intergenic sequences under common regulation. The genes of an 
operon are transcribed on the same mRNA and are often related fimctionally . Given the nature of the 
screening protocol, it is possible that the identified exogenous nucleic acid corresponds to a gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 
withm a gene), an intergenic sequence (i.e. a sequence between genes), a nucleotide sequence spanning 
at least a portion of two or more genes, a 5' noncoding region or a 3' noncoding region located 
upstream or downstream from the actual nucleotide sequence that is required for bacterial proliferation. 
Accordingly, it is often desirable to detemiine which gene(s) that is encoded within the operon is 
individually required for proliferation. 

In one embodiment of the present invention, an operon is identified and then dissected to 
determine which gene or genes are required for proliferation. Operons can be identified by a 
variety of means known to those in the art. For example, the RegulonDB DataBase described by 
Huerta et al. (Nucl Acids Res. 26:55-59, 1998), which may also be found on the website 
http://www.cifh.unam.mx/Computational_Biology/regulondb/, provides information about operons 
in Escherichia coli. The Subtilist database (http:/^ioweb.pasteur.fr/GenoList/SubtiList),( Moszer, 
L, Glaser, P. and Danchin, A. (1995) Microbiology 141: 261-268 and Moszer, I (1998) FEBS 
Letters 430: 28-36), may also be used to predict operons. This database lists genes from the fiilly 
sequenced. Gram-positive bacteria. Bacillus subtilis, together with predicted promoters and 
terminator sites. This information can be used in conjunction with the Staphylococcus aia-eus 
genomic sequence data to predict operons and thus produce a list of the genes affected by the 
antisense nucleic acids of the present invention. The Pseudomonas aei-uginosa web site 
(http://www.pseudomonas.com) can be used to help predict operon organization in this bacterium. 
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The databases available from the Genome Sequencing Center 
(http://genome.\vustI.edu/gsc/salmonella.shtml),and the Sanger Centre 

(http://u'\\'\v.sangcr.ac.uk/projects/S ^typhi)may be used to predict operons in Sahnonella 

ry^phimuriimi. The TIGR microbial database has an incomplete version of the E. faecalis genome 
5 htTp://u^v\v.tigr.org/cgi-bin/BlastSearch/blastxgi?organism=e faecalis . One can take a nucleotide 
sequence and BLAST it for homologs. 

A number of techniques that are well known in the art can be used to dissect the operon. 
Analysis of RN A transcripts by Northern blot or primer extension techniques are commonly used to 
analyze operon transcripts. In one aspect of this embodiment, gene disruption by homologous 

1 0 recombination is used to individually inactivate the genes of an operon that is thought to contain a gene 
required for proliferation. 

Several gene disruption techniques have been described for the replacement of a functional 
- - gene .with a mutated, non-functional (null) allele. These techniques generally involve the use of 
homologous recombination. One technique using homologous recombination in Staphylococcus 

15 aureus is described in Xia et a.. 1999, Plasmid 42: 144-149. This technique uses crossover PCR to 
create a null allele with an in-firame deletion of the coding region of a target gene. The null allele is 
constructed in such a way that nucleotide sequences adjacent to the wild type gene are retained. 
These homologous sequences surrounding the deletion null allele provide targets for homologous 
recombination so that the wild type gene on the Staphylococcus aureus chromosome can be 

20 replaced by the constructed null allele. This method can be used with other bacteria as well, 

including Salmonella and Klebsiella species. Similar gene disruption methods that employ the 
counter selectable marker 5ac5 (Schweizer, H. P., Klassen, T. and Hoang, T. (1996) Mol. Biol, of 
Pseudomonas. ASM press, 229-237 are available for Pseudomonas, Salmonella and Klebsiella 
species. E, faecalis genes can be disrupted by recombining in a non-replicating plasmid that 

25 contains an internal fragment to that gene (Leboeuf, C, L. Leblanc, Y. Auflfray and A. Hartke. 
2000. J. Bacteriol. 182:5799-5806). 

The crossover PCR amplification product is subcloned into a suitable vector having a 
selectable marker, such as a drug resistance marker. In some embodiments the vector may have an 
origin of replication which is functional in E. coli or another organism distinct from the organism in 

30 which homologous recombination is to occur, allowing the plasmid to be grown in E. coli or the 

organism other than that in which homologous recombination is to occur, but may lack an origin of 
replication functional in Stapliylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
35 Staphylococcus aureus,or Salmonella typhi such that selection of the selectable marker requires 
integration of the vector into the homologous region of the Staplrylococcus aureus. Salmonella 
typhimuriimi, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis. 
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Escherichia coli. Enterococcusfaecalis. Haemophilus influenzae. Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa. Staphylococcus aureus, or Salmonella typhi chrort^o^om^. 
Usually a single crossover event is responsible for this integration event such that the 
Staphylococcusavreus. Salmonella typhimurium. Klebsiella pneumoniae. Pseudomonas aeruginosa 
and Enterococcusfaecalis. Escherichia coli. Enterococcusfaecalis. Haemophilus influenzae. 
Helicobacter pylori. Klebsiella pneumoniae. Pseudomonas aeruginosa. Staphylococcus aureus or 
Salmonella typhi chromosome now contains a tandem duplication of the target gene consisting of 
one wild type allele and one deletion null allele separated by vector sequence. Subsequent 
resolution of the duplication results in both removal of the vector sequence and either restoration of 
the wild type gene or replacement fay the in-fi-ame deletion. The latter outcome will not occur if the 
gene should prove essential. A more detailed description of this method is provided in Example 5 
below. It will be appreciated that this method may be practiced with any of die nucleic acids or 
organisms described herein. 

Recombinant DNA techniques can be used to express the entire coding sequences of the gene 
identified as required for prolifemtion, or portions thereof. The over-expressed proteins can be used as 
reagents for further study. The identified exogenous sequences are isolated, purified, and cloned into a 
surtable expression vector using methods well known in the art. If desired, the nucleic acids can 
contain the nucleotide sequences encoding a signal peptide to facilitate secretion of the expressed 
protein. 

Expression of fi:agments of the bacterial genes identified as r^uii^d for proliferation is also 
contemplated by the present invention. Tlie fiagments of the identified genes can encode a polypeptide 

comprising atleast5.at least 10,at least 15,atleast20, at Ieast25,atleast30,atleast35,at least 40 at 
Ieast45.atleast50.atleast55.at least 60, at least65.at least 75,ormore than 75 consecutive amino 
acds of a gene complementaiy to one of the identified sequences of the present invention. The nucleic 
acids inserted into the expression vectors can also contain endogenous sequences upstream and 
downstream of the coding sequence. 

When expressing tiie encoded protien of die idnetified required for bacterial proliferation or a 
fiagmemtiiereof. the nucleotide sequence to be expressed is operably linked to a promoter in an 
expression vector using conventional cloning technology. The expression vector can be any of the 
bacterial, insect, yeast, or mammalian expression systems known in the art. Commercially available 

vectors and expression systems are availablefiomavariety of suppliers incIudingGenetics Institute 
(Cambridge. MA), Sti^ene (U JoUa, California), Promega (Madison, Wisconsin), and Invitrogen 

(San Diego. California). If desired, to enhance expression and facilitate proper protein folding the 
codon usage and codon bias of the sequence can be optimized for the particular expression organism in 
which the expression vector is introduced, as explained by Hatfield, et al., U.S. Patem No. 5,082.767 
Fusion protem expression systems are also contemplated by die present invention. 
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Following expression of the protein encoded by the identified exogenous nucleic acid, the 
protein may be purified. Protein purification techniques are well known in the art. Proteins encoded 
and expressed from identified exogenous nucleic acids can be partially purified using precipitation 
techniques, such as precipitation with polyethylene glycol. Alternatively, epitope tagging of the protein 
5 can be used to allow simple one step purification of the protein. In addition, chromatographic methods 
such as ion-exchange chromatography, gel filtration, use of hydroxyapaptite columns, immobilized 
reactive dyes, chromatofocusing, and use of high-performance liquid chromatography, may also be 
used to purify the protein. Electrophoretic mediods such as one-dimensional gel electrophoresis, high- 
resolution two-dimensional polyacrylamide electrophoresis, isoelectric focusing, and others are 
1 0 contemplated as purification methods. Also, affinity chromatographic methods, comprising antibody 
columns, ligand presenting columns and other affinity chromatographic matrices are contemplated as 
purification methods in the present invention. 

The purified proteins produced fh>m the gene coding sequences identified as required for 
- proliferation can be used ina variety of protocols to generate useful antimicrobial reagents. In one 

1 S embodiment of the present invention, antibodies are generated against the proteins expressed fi-om the 
identified exogenous nucleic acids. Both monoclonal and polyclonal antibodies can be generated 
against the expressed proteins. Methods for generating monoclonal and polyclonal antibodies are well 
known in tiie art. Also, antibody fragment preparations prepared from the produced antibodies 
discussed above are contemplated. 

20 In addit on, the purified protein, fi:agments thereof, or derivatives thereof may be administered 

to an individual in a pharmaceutically acceptable carrier to induce an immune response against the 
protein. Preferably, the immune response is a protective immune response which protects the 
individual. Methods for determining appropriate dosages of the protein and pharmaceutically 
acceptable carriers may be determined empiracally and are familiar to those skilled in the art. 

25 Another application for the purified proteins of the present invention is to screen small 

molecule libraries for candidate compounds active against the various target proteins of the present 
invention. Advances in the field of combinatorial chemistry provide methods, well known in the art, to 
produce large numbers of candidate compounds that can have a binding, or otherwise inhibitory effect 
on a target protein. Accordingly, the screening of small molecule libraries for compounds with binding 

30 affinity or inhibitory activity for a target protein produced from an identified gene is contemplated by 
the present invention. 

The present invention further contemplates utility against a variety of other pathogenic 
microorganisms in addition to Stapfiylococcus awezis. Salmonella typhimurimn, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcusfaecalis, Escherichia coli, Enterococcus 
35 faecalis, Haeinophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, Staplrylococcus aureus, or Salmonella typhi. For example, homologous coding nucleic 
acids, homologous antisense nucleic acids or homologous polypeptides from other pathogenic 
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micrcx>ruanisms (including nucleic acids homologous to the nucleic acids of SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012, nucleic acids homologous to the antisense nucleic acids of SEQ ID 
NOs.: 8-3795, and polypeptides homologous to the polypeptidesof SEQ IDNOs.: 3801-3805, 
486 1 -59 1 5. 1 00 1 3- 1 4 1 1 0) may be identified using methods such as those described herein. The 
5 homologous coding nucleic acids, homologous antisense nucleic acids or homologous polypeptides 
may be used to identify compounds which inhibit the proliferation of these other pathogenic 
microorganisms using methods such as those described herein. 

For example, the proliferation-required nucleic acids, antisense nucleic acids, and 
polypeptides from Stapliylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
1 0 Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia colU Enterococcusfaecalis, 

Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa. 
Staphylococcus aureus, or Salmonella typhi described herein (including the nucleic acids of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, the antisense nucleic acids of SEQ ID NOs: 8-3795, 
and the polypeptidesof SEQ ID NOs.: 3801-3805,4861-5915, 10013-141 10) may be used to 
1 5 identify homologous coding nucleic acids, homologous antisense nucleic acids or homologous 

polypeptides required for proliferation in prokaryotes and eukaryotes. For example, nucleic acids or 
polypeptides required for the proliferation of protists, such as Plasmodium spp.; plants; animals, such 
as Entamoeba spp. and Contracaecum spp; and fungi including Candida spp., (e.g., Candida 
albicofis), C ryptococcus neoformans, and Aspergillus fl4migatus may be identified. In one embodiment 
20 of the present invention, monera, specifically bacteria, including both Gram positive and Gram 

negative bacteria, are probed in search of novel gene sequences required for proliferation. Likewise, 
homologous antisense nucleic acids which may be used to inhibit growth of these organisms or to 
identify antibiotics may also be identified. These embodiments are particularly important given the rise 
of drug resistant bacteria. 

Th^ number of bacterial species that are becoming resistant to existing antibiotics is growing. 
A partial list of these microorganisms mcludes: Escherichia spp., such as E, coli, Enterococcus spp, 
such as R/aecalis; Pseudomonas spp., such as P. aeruginosa, Clostridium spp., such as C. 
botulinum, Haemophilus spp., such as H, influenzae, Enterobacter spp., such as E, cloacae, Vibrio 
spp., such as V, cholera; Moraxala spp., such as M catarrhalis\ Stj-eptococcus spp., such as S, 
30 pneumoniae, Neisseria spp., such as N. gonorrhoeae; Mycoplasma spp., such as Mycoplasma 

pneumoniae; Salmonella typhimurium; Helicobacter pylori; Escherichia coli; and Mycobacterium 
tuberculosis. The genes and polypeptides identified as required for the proliferation of 
Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcusfaecalis, Escherichia coli, Enterococcus fiiecalis, Haemophilus influenzae, 
35 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staplrylococcus aweus, or 
Salmonella typhi (including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012, the sequences complementary to the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 
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5916«10012, and the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10) can be 
used to identify homologous coding nucleic acids or homologous polypeptides required for 
proliferation from these and other organisms using methods such as nucleic acid hybridization and 
computer database analysis. Likewise, the antisense nucleic acids which inhibit proliferation of 
5 Stoplrylococcus aureus. Salmonella typhimurhim, Klebsiella pneumomae, Pseudomonas aeruginosa 
and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi (including the antisense nucleic acids of SEQ ID NOs.: 8-3795 or the sequences 
complementary thereto) may also be used to identify antisense nucleic acids which inhibit 

1 0 proliferation of these and other microorganisms or cells using nucleic acid hybridization or 
computer database analysis. 

In one embodiment of the present invention, the nucleic acid sequences from Staphylococcus 
aureus, Salmonella typhimuriimt, Klebsiella pneumoniae, Pseudomonas _aeruginosa and. 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

15 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa. Staphylococcus aureus, or 
Salmonella typhii (including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012 and the antisense nucleic acids of SEQ ID NOs. 8-3795) are used to screen genomic libraries 
generated from Staplrylococcus aiireus. Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus fixecalis, Escherichia coli, Enterococcus faecalis, 

20 Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa. 
Staphylococcus aureus, or Salmonella typhi and other bacterial species of interest- For example, the 
genomic library may be from Gram positive bacteria. Gram negative bacteria or other organisms 
vacXvLAingAnaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fi-agilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Cofidida 

25 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfi-ingens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neqformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

30 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. 
Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi. Salmonella typhi. Salmonella 
35 typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. 
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Y 3rsinia pestis or any species falling within the genera of any of the above species, including 
coagulase negative species of Staphylococcus. In some embodiments, the genomic library may be 
from an organism other than E. coli. Standard molecular biology techniques are used to generate 
genomic libraries from various cells or microorganisms. In one aspect, the libraries are generated and 
5 bound to nitrocellulose paper. The identified exogenous nucleic acid sequences of tiie present 
invention can then be used as probes to screen the libraries for homologous sequences. 

For example, the libraries may be screened to identify homologous coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a nucleic acid selected from the group consisting of SEQ ED NOs.: 8-3795, 
1 0 nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 
1 5 stringent conditions to a fragment comprising at least 1 0, 1 5, 20, 25, 30, 35, 40, 50, 75, 1 00, 1 50, 200, 
300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOs. 8- 
3795, nucleic acids comprising nucleotide sequences which hybridize under sfringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
1 00 1 2, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
20 a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a nucleic acid 
complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a fragment 
25 comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 

nucleotides of the sequence complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, and nucleic acids comprising nucleotide sequences which hybridize under sfringent 
30 conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

The libraries may also be screened to identify homologous nucleic coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a nucleic acid selected fi^m the group consisting of SEQ ID NOs.: 8-3795, 
nucleic acids comprising nucleotide sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
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sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ED NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a fragment comprising at least 1 0, 1 5, 20, 25, 30, 3 5, 40, 50, 75, 1 00, 1 50, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID 
5 NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, nucleic acids comprising nucleic acid sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800^ 3806-4860, 

10 59 1 6- 1 00 1 2, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012 and nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequence cbmplementary to one of SEQ ID NOS.: 3796- 

15 3800, 3806-4860, 5916-10012. 

The homologous nucleic coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides identified as above can then be used as targets or tools for the identification 
of new, antimicrobial compounds using methods such as Ihose described herein. In some 
embodiments, the homologous coding nucleic acids, homologous antisense nucleic acids, or 

20 homologous polypeptides may be used to identify compounds with activity against more than one 
microorganism. 

For example, the preceding methods may be used to isolate homologous coding nucleic 
acids or homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at 
least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

25 nucleotide sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 8- 
3795, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof, and the sequences complementar>' thereto. The preceding methods 
may also be used to isolate homologous coding nucleic acids or homologous antisense nucleic acids 
comprising a nucleotide sequence with at least 97%, at least 95%, at least 90%, at least 85%, at 

30 least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of one of the nucleotide sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 1 00, 150, 200, 300, 400, 
or 500 consecutive nucleotides thereof, and the sequences complementary thereto. In some 
embodiments, the preceding methods may be used to isolate homologous coding nucleic acids or 

35 homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleic acid sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 
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3796-3800, 3806-4860, 5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof, and the sequences complementaiy 
thereto. Identity may be measured using BLASTN version 2.0 with the default parameters. 
(Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
5 Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). For example, the homologous 

polynucleotides may comprise a coding sequence which is a naturally occurring allelic variant of 
one of the coding sequences described herein. Such allelic variants may have a substitution, 
deletion or addition of one or more nucleotides when compared to the nucleic acids of SEQ ID 
NOs: 8-3795, SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 or the nucleotide sequences 
10 complementary thereto. 

Additionally, the above procedures may be used to isolate homologous coding nucleic acids 
which encode polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at 
least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity 
to a polypeptide comprising the sequence of one of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110 or to a polypeptpide whose expression is inhibited by a nucleic acid of one of SEQ ID NOs: 
8-3795 or fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40. 50, 75, 100, or 150 consecutive 
amino acids thereof as determined using the FASTA version 3.0t78 algorithm with the default 
parameters. Alternatively, protein identity or similarity may be identified using BLASTP with the 
defauk parameters, BLASTX with the default parameters, or TBLASTN with the default 
parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides may be identified by searching a database to identify sequences having a 
desired level of nucleotide or amino acid sequence homology to a nucleic acid or polypeptide 
25 involved in proliferation or an antisense nucleic acid to a nucleic acid involved in microbial 
proliferation. A variety of such databases are available to those skilled in the art, including 
GenBank and GenSeq. In some embodiments, the databases are screened to identify nucleic acids 
with at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleic acid required for proliferation, an antisense nucleic acid which 
inhibits proliferation, or a portion of a nucleic acid required for proliferation or a portion of an 
antisense nucleic acid which inhibits proliferation. For example, homologous coding sequences 
may be identified by using a database to identify nucleic acids homologous to one of SEQ ID Nos. 
8-3795, homologous to fragments comprising at least 10, 15, 20,25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof, nucleic acids homologous to one of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012, homologous to fragments comprising at least 1 0. 15, 
20. 25. 30. 35, 40, 50, 75, 100. 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID 
NOS.: 3796-3800. 3806-4860, 5916-10012, nucleic acids homologous to one of SEQ ID Nos. 8- 
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3795, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides thereof or nucleic acids homologous to the sequences 
complementary to any of the preceding nucleic acids. In other embodiments, the databases are 
screened to identify polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, 
5 at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid sequence identity 
or similarity to a polypeptide involved in proliferation or a portion thereof. For example, the 
database may be screened to identify polypeptides homologous to a polypeptide comprising one of 
SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10, a polypeptide whose expression is inhibited by 
a nucleic acid of one of SEQ ID NOs: 8^3795 or homologous to fragments comprising at least 5, 10, 
10 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of any of the preceding 

polypeptides. In some embodiments, the database may be screened to identify homologous coding 
nucleic acids, homologous antisense nucleic acids or homologous polypeptides from cells or 
microorgmiisms other than the Staphylococcus aureus. Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus 

15 faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 

aeruginosa. Staphylococcus aureus, or Salmonella typhi species from which they were obtained. 
For example the database may be screened to identify homologous coding nucleic acids, 
homologous antisense nucleic acids or homologous polypeptides from microorganisms such as 
Anaplasma marginale, Aspergillus jumigatus. Bacillus anthracis, Bacterioides fragilis Bordetella 

20 pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis. 
Chlamydia pneumoniae. Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

25 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, 

30 Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei, Staphylococcus epidermidis, 
Stj-eptococcus pneimtoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. 
Yersinia pestis or any species falling within the genera of any of the above species, including 

35 coagulase negative Staphylococcus . In some embodiments, the homologous coding nucleic acids, 
homologous antisense nucleic acids, or homologous polypeptides are from an organism other than 
E. coli. 
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In another embodiment, gene expression arrays and microarrays can be employed. Gene 
expression arrays are high density arrays of DNA samples deposited at specific locations on a glass 
chip, nylon membrane, or the like. Such arrays can be used by researchers to quantify relative gene 
expression under different conditions. Gene expression arrays are used by researchers to help 
identify optimal drug targets, profile new compounds, and determine disease pathways. An 
example of this technology is found in U.S. Patent No. 5807522. 

It is possible to study the expression of all genes in the genome of a particular microbial 
organism using a single array. For example, the arrays may consist of 12 x 24 cm nylon filters 
containing PGR products corresponding to ORFs from Stc^f^lococcus aureus. Salmonella 
typhimurium. Klebsiella pneumoniae, Pseudomonas aeruginosa smd Enterococcusfaecalis. 
Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae. Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa. Staphylococcus aureus, or 5aW/7e//a O/;?^/ (including the 
nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860. 5916-10012 ) . 10 ngs of each PGR product 
are spotted every 1.5 mm on the filter. Single stranded labeled cDNAs are prepared for 
hybridization to the array (no second strand synthesis or amplification step is done) and placed in 
contact with the filter. Thus the labeled cDNAs are of "antisense" orientation. Quantitative 
analysis is done by phosphorimager. 

Hybridization of cDNA made from a sample of total cell mRNA to such an array followed 
by detection of binding by one or more of various techniques known to those in the art results in a 
signal at each location on the array to which cDNA hybridized. The intensity of the hybridization 
signal obtained at each location in the array thus reflects the amount of mRNA for that specific 
gene that was present in the sample. Comparing the results obtained for mRNA isolated from cells 
grown under diflferent conditions thus allows for a comparison of the relative amount of expression 
of each individual gene during growth under the different conditions. 

Gene expression arrays may be used to analyze the total mRNA expression pattern at 
various time points after induction of an antisense nucleic acid complementary to a proliferation- 
required gene. Analysis of the expression pattern indicated by hybridization to the array provides 
information on other genes whose expression is influenced by antisense expression. For example, if 
the antisense is complementary to a gene for ribosomal protein L7/L12 in the 50S subunit, levels of 
other mRNAs may be observed to increase, decrease or stay the same following expression of 
antisense to the L7/L12 gene. If the antisense is complementary to a different 50S subunit 
ribosomal protein mRNA (e.g. L25), a differentmRNA expression pattern may result. Thus, the 
mRNA expression pattern observed following expression of an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation required gene may identify other 
proliferation-required nucleic acids. In addition, the mRNA expression patterns observed when the 
bacteria are exposed to candidate drug compounds or known antibiotics may be compared to those 
observed with antisense nucleic acids comprising a nucleotide sequence complementary to a 
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proliferation-required nucleic acid. If the mRNA expression pattern observed with the candidate 
drug compound is similar to that observed with the antisense nucleic acid, the drug compound may 
be a promising therapeutic candidate. Thus, the assay would be useful in assisting in the selection 
of promising candidate drug compounds for use in drug development. 
5 In cases where the source of nucleic acid deposited on the array and the source of the 

nucleic acid being hybridized to the array are from two different cells or microorganisms, gene 
expression arrays can identify homologous nucleic acids in the two cells or microorganisms. 

The present invention also contemplates additional methods for screening other 
microorganisms for proliferation-required genes. In one aspect of this embodiment, an antisense 
1 0 nucleic acid comprising a nucleotide sequence complementary to the proliferation-required sequences 
from Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staplrylococcus 
aureus, or Salmonella typhi or a portion thereof is transcribed in an antisense orientation in such a way 

15 as to alter the level or activity of a nucleic acid required for proliferation of an autologous or 

heterologous cell or microorganism. For example, the antisense nucleic acid may be a homologous 
antisense nucleic acid such as an antisense nucleic acid homologous to the nucleotide sequence 
complementary to one of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, an antisense nucleic 
acid comprising a nucleotide sequence homologous to one of SEQ ID Nos.: 8-3795, or an antisense 

20 nucleic acid comprising a nucleotide sequence complementary to a portion of any of the preceding 
nucleic acids. The cell or microorganism transcribing the homologous antisense nucleic acid may be 
used in a cell-based assay, such as those described herein, to identify candidate antibiotic compounds. 
In another embodiment, the conserved portions of nucleotide sequences identified as proliferation- 
required can be used to generate degenerate primers for use in the polymerase chain reaction (PGR). 

25 The PGR technique is well knovm in the art. The successful production of a PGR product using 

degenerate probes generated from the nucleotide sequences identified herein indicates tiie presence of a 
homologous gene sequence in the species being screened. This homologous gene is then isolated, 
expressed, and used as a target for candidate antibiotic compounds. In another aspect of this 
embodiment, the homologous gene (for example a homologous coding nucleic acid )thus identified, or 

30 a portion thereof, is transcribed in an autologous cell or microorganism or in a heterologous cell or 
microorganism in an antisense orientation in such a way as to alter Ae level or activity of a 
homologous gene requu-ed for proliferation in the autologous or heterologous cell or microorganism. 
Alternatively, a homologous antisense nucleic acid may be transcribed in an autologous or 
heterologous cell or microorganism in such a way as to alter the level or activity of a gene product 

3 5 required for proliferation in the autologous or heterologous cell or microorganism. 

The nucleic acids homologous to the genes required for the proliferation of Staplrylococcus 
aureus. Salmonella typhimuriimt, Klebsiella pnetmtoniae, Pseudomonas aejmgijjosa and 
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boydii, ShigeUa dysenteriae. Shigella flexnerU Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneumoniae. Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica. 
Yersinia pcstis and any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the nucleic acids homologous to proliferation-required 
5 sequences from Staphylococcias aureus. Salmonella typhimurium, Klebsiella pneumoniae, 

Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Stapliylococcus aureus, or Salmonella typhi (including nucleic acids homologous to one of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012) or the sequences complementary thereto (including 

10 nucleic acids homologous to one of SEQ ED NOs.: 8-3795) are used to identify proliferation- 
required sequences in an organism other than E, coli. 

In another embodiment of the present invention, antisense nucleic acids complementary to the 
sequences identified as required for proliferation or portions thereof (including antisense nucleic acids 
comprising a nucleotide sequence complementary to one of SEQ ID NOs.: 3796-3800, 3806-4860, 

15 59 1 6- 1 00 1 2 or portions thereof, such as the nucleic acids of SEQ ID NOs. : 8-3795) are transferred 
to vectors capable of function within a species other than the species from which the sequences were 
obtained. For example, the vector may be functional in Anaplasma marginale, Aspergillus 
fumigatus. Bacillus mithracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

20 Candida tropical is, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacteritmi diptheriae, Cryptococcus neqforinans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

25 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. Salmonella cholerasuis. 
Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella typhimuritmi, 

30 Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii. Shigella 
dysenteriae. Shigella flexneri. Shigella sonnei, Staphylococcus epidermidis. Streptococcus 
pneumoniae. Streptococcus mutatis, Treponema pallidum. Yersinia enterocolitica. Yersinia pestis or 
any species falling within the genera of any of the above species. In some embodiments of tiie 
present invention, the vector may be functional in an organism other than E. coli. As would be 
35 appreciated by one of ordinary skill in the art, vectors may contain certain elements that are species 
specific. These elements can include promoter sequences, operator sequences, repressor genes, 
origins of replication, ribosomal binding sequences, termination sequences, and others. To use the 
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antisense nucleic acids, one of ordinary skill in the art would know to use standard molecular 
biology techniques to isolate vectors containing the sequences of interest from cultured bacterial 
cells, isolate and purify those sequences, and subclone those sequences into a vector adapted for use 
in the species of bacteria to be screened. 

Vectors for a variety of other species are known in the art. For example, numerous vectors 
which function in E. coli are known in the art. Also, Pla et al. have reported an expression vector 
that is functional in a number of relevant hosts including: Salmonella typhinmrhim, Pseudomonas 
putida, and Pseiidomonas aeruginosa. J. BacterioL 172(8):4448-55 (1990). Brunschwig and 
Darzins (Gene (1992) 1 1 1 :35-4) described a shuttle expression vector for Psetidomonas aeruginosa. 
Similarly many examples exist of expression vectors that are freely transferable among various 
Gram-positive microorganisms. Expression vectors for Enterococcus faecalis may be engineered 
by incorporating suitable promoters into a pAK80 backbone (Israelsen, H., S. M. Madsen, A. 
Vrang, E. B. Hansen and E. Johansen. 1995. Appl. Environ. Microbiol. 61:2540-2547). 

Following the subcloning of the antisense nucleic acids complementary to proliferation- 
required sequences from Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa snd Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa. 
Staphylococcus aureus, or Salmonella typhi or portions thereof into a vector functional in a second 
cell or microorganism of interest (i.e. a cell or microorganism other than the one from which the 
identified nucleic acids were obtained), the antisense nucleic acids are conditionally transcribed to 
test for bacterial growth inhibition. The nucleotide sequences of the nucleic acids from 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi that, when transcribed, inhibit growth of the second cell or 
microorganism are compared to the known genomic sequence of the second cell or microorganism 
to identify the homologous gene from the second organism. If the homologous sequence from the 
second cell or microorganism is not known, it may be identified and isolated by hybridization to the 
proliferation-required iaa/7Avtococci/5ai/rc2/5, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalisEscherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequence of interest or by 
amplification using PGR primers based on the proliferation-required nucleotide sequence of interest as 
described above. In this way, sequences which may be required for the proliferation of the second 
cell or microorganism may be identified. For example, the second microorganism may be 
Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, Bacterioidesfragilis Bordetella 
pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsisglabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis. 
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Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
5 Listeria monocytogenes, Mycobacteriinn leprae, Mycobacterium tuberculosis. Neisseria 

gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneimiocystis carinii, Proteus vtdgaris, Pseudomonas aeruginosa, Salmonella bongori. 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxai-ella catarrhalis. Shigella 
10 boydii. Shigella dysenteriae. Shigella flexneri, Shigella sonnei. Staphylococcus epidermidis. 

Streptococcus pjieumoniae, Sti^eptococcus mutans, Treponema pallidum. Yersinia enterocolitica. 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
. embodiments of the present invention, the second microorganism is an organism other than E, coli. 
The homologous nucleic acid sequences from the second cell or microorganism which are 
15 identified as described above may then be operably linked to a promoter, such as an inducible 
promoter, in an antisense orientation and introduced into the second cell or microorganism. The 
techniques described herein for identifying Stapliylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, 
20 Pseudomonas aeruginosa. Staphylococcus aureus, or Salmonella typhi genes required for 

proliferation may thus be employed to determine whether the identified nucleotide sequences from a 
second cell or microorganism inhibit the proliferation of the second cell or microorganism. For 
example, the second microorganism may be Anaplasma marginale, Aspergillus fidmigatus. Bacillus 
anthracis, Bacterioidesfl'agilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
25 Cofidida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 

Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyi- (also called Caiidida 
pseiidotropicalis), Candida dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatus, 
Clostridium botidinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
30 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 

Histoplasma capsidatum, Klebsiella pneumoniae. Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa. Salmonella bongori, SalmoJiella cholerasuis. Salmonella enterica, 
35 Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium, Stapliylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis. Shigella boydii, Shigella dysenteriae. Shigella flexneri, 
Shigella sonnei. Staphylococcus epidermidis. Streptococcus pneumoniae. Streptococcus mutans. 
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Treponema pallidum, Yersinia enterocolitica. Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the second 
microorganism may be an organism other than E. coli. 

Antiscnse nucleic acids required for the proliferation of microorganisms other than 
5 SiapMococcus aiaeiis. Salmonella typhimuriim, Klebsiella pneumoniae, Pseudomonas aeruginosa. 
Enierococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or the genes corresponding thereto, may also be hybridized 
to a microarray containing the Staphylococcus aureus. Salmonella typhimurium, Klebsiella 
pneumoniae. Pseudomonas aeruginosa, Enterococcus faecalis ORFs, Escherichia coli, 
1 0 Enierococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, and Salmonella typhi 

(including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) to gauge the 
homology between the Stapliylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequences and the proliferation- 
required nucleic acids from other cells or microorganisms. For example, the proliferation-required 
nucleic acid may be from Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, 
Bacterioidesfi-agilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans. Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis. Candida guilliermondii, Candida krusei. Candida kefyr (also called Catjdida 
pseudotropicalis). Candida dubliniensis, Chlamydia pneumoniae. Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfi-ingens, Coccidiodes immitis. 
Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis. Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum. Klebsiella pneumoniae. Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides. 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carina, Proteus vulgaris. 
Pseudomonas aeruginosa. Salmonella bongori. Salmonella cholerasuis. Salmonella enterica. 
Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium. Staphylococcus aureus. Listeria 
monocytogenes. Moxarella catarrhalis. Shigella boydii. Shigella dysenteriae. Shigella flexneri. 
Shigella sonnet, StapJiylococcus epidermidis. Streptococcus pneumoniae. Streptococcus mutans. 
Treponema pallidum. Yersinia enterocolitica. Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the 
proliferation-required nucleotide sequences from Staphylococcus aureus, Salmonella typhimurium. 
Klebsiella pneumoniae. Pseudomonas aeruginosa. Enterococcus faecalis. Escherichia coli. 
Enterococctisfaecalis. Haemophilus influenzae. Helicobacter pylori. Salmonella typhi or 
homologous nucleic acids are used to identify proliferation-required sequences in an organism other 
than E. coli. In some embodunents of the present invention, the proliferation-required sequences 
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may oe irom an organism other than K colL The proliferation-required nucleic acids from a cell or 
microorganism oHier than Staphylococcus aureus. Salmonella typhimurium. Klebsiella pneumoniae. 
Pseudomonas aeruginosa. Enterococcus faecalis, Escherichia coli. Enterococcus faecalis. 
Haemophilus influenzae. Helicobacter pylori, or Salmonella typhi may be hybridized to the array 
5 under a variety of conditions which permit hybridization to occur when the probe has different 

levels of homology to the nucleotide sequence on the microarray. This would provide an indication 
of homology across the cells or microorganisms as well as clues to other possible essential genes in 
these cells or microorganisms. 

In still another embodiment, the antisense nucleic acids of the present invention (including the 
1 0 antisense nucelic acids of SEQ ID NOs. 8-3795 or homologous antisense nucleic acids) that inhibit 
bacterial growth or proliferation can be used as antisense therapeutics for killing bacteria. The 
antisense sequences can be complementary to one of SEQ ID NOs.: 3796-3800,3806-4860, 5916- 
1 001 2, homologous nucleic acids, or portions thereof. Alternatively, antisense therapeutics can be 
complementary to operons in" which proliferation-required genes reside (i.e. the antisense nucleic acid 
1 5 may hybridize to a nucleotide sequence of any gene in the operon in which the proliferation-required 
genes reside). Further, antisense therapeutics can be complementary to a proliferation-required gene or 
portion thereof with or whhout adjacent noncoding sequences, an mtragenic sequence (i.e. a sequence 
within a gene), an inteigenic sequence (i.e. a sequence between genes), a sequence spanning at least a 
portion of two or more genes, a 5' noncoding region or a 3' noncoding region located upstream or 
20 do^vnstream from the actual sequence that is required for bacterial proliferation or an operon containing 
a proliferation-required gene. 

In addition to therapeutic applications, the present invention encompasses the use of nucleic 
acids complementary to nucleic acids required for proliferation as diagnostic took. For example, 
nucleic acid probes comprising nucleotide sequences complementary to proliferation-required 
25 sequences that are specific for particular species of cells or microorganisms can be used as probes to 
identify particular microorganism species or cells in clinical specimens. This utility provides a rapid 
and dependable method by which to identify the causative agent or agents of a bacterial infection. This 
utility would provide cUnicians the ability to accurately identify the species responsible for the 
infection and amdminister a compound effective against it In an extension of this utility, antibodies 
30 generated against proteins translated from mRNA transcribed from proliferation-required sequences 
can also be used to screen for specific cells or microorganisms that produce such proteins in a species- 
specific manner. 

Other embodiments of the present invention include methods of identifying compounds which 
inhibit the activity of gene products required for cellular proliferation using rational drug design. As 
35 discussed in more detail below, in such methods, the stnicture of the gene product is determined using 
techniques such as x-ray crystallography or computer modelmg. Compounds are screened to identify 
those which have a structure which would allow them to interact whh the gene product or a portion 
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inereotto mtiibrt rts activity. The compoundsmay be obtained using any of a variety of methods 
familiartothoseskilled in theart, including combinatorialchemistry. In some embodiments the 
compounds may be obtained from a natural product librao'. In some embodiments, compounds havino 
a structure which allows them to interact with the active site of a gene product, such as the active site of 
5 an enzyme, or with a portion of the gene product which interacts with another biomolecule to fonn a 
complex are identified. If desired, lead compounds may be identified and further optimized to provide 
compounds which are highly effective against the gene product. 

The following examples teach the genes of the present invention and a subset of uses for the 
genes identified as required for proliferation. These examples are illustrative only and are not intended 
10 to limit the scope of tiie present invention. 

EXAMPLES 

The following examples are directed to the identification and exploitation of genes required for 
proliferation. Methods of gene identification are discussed as well as a variety of methods to utilize the 
identified sequences. It will be appreciated that any of the antisense nucleic acids, prolifeiartion- 
required genes or proliferation-required gene products described herein, or portions thereof, may be 
used in the procedures described below, including the antisense nucJeic acids of SEQ ID NOs • 8-3795 
the nucleic acids of SEQ ID NOS.: 3796-3800, 3806-4860, 591 6-10012. or the polypeptides of SEQ ID 
NOs.: 3801-3805, 4861-5915, 10013-141 10. Likewise, homologous codingnucJeic acids or portions 
thereof, may be used in any of the procedures described below. 
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Genes Identified as Required for ProUferation of Staphylococci.^ aureus. Salmonella 

^PMmurmm,KlebsieUapneumo„iae,Pseudonu>„asaeruginosaorEnterococcusfa^^^^ 

Genomic fiagments were operably linked fo an inducible promoter in a vector and assayed for 
growth inhibition activity. Example 1 describes the examination of a librar, of genomic fiagments 
cloned mto vectors comprising inducible promoters. Upon induction with xylose or IPTG, the vectors 
produced an RNA molecule corresponding to the subcloned genomic fragments. In those instances 
where the genomic fragments were in an antisense orientation with respect to the promoter, the 
transcript produced was complementary to at least a portion of an mRNA (messenger RNA) encoding 
^Staphylococcus aurez^. Salmonella typhimurium. Klebsiella pneiononiae. Pseudomonas 
aeruginosa or Enterococcus faecalis gene product such that they interacted with sense mRNA 
produced from various Staplrylococcus aureus. Salmonella typhimurium. Klebsiella pneumoniae 
Pseudomonas aeruginosa or Enterococcus faecalis genes and thereby decreased the translation 
eflRciency or the level of the sense messenger RNA thus decreasing production of the protein encoded 
by these sense mRNA molecules. In cases where the sense mRNA encoded a protein required for 
proliferation, bacterial cells containing a vector fiom which transcription from the promoter had been 
induced failed to grow or grew at a substantially reduced rate. Additionally, in cases where the 
transcript produced was complementary to at least a portion of a non-translated RNA and where that 
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non-translated RNA was required for proUferation, bacterial cells containing a vector from which 
transcription from the promoter had been induced also foiled to grow or grew at a substantially reduced 
rate. 

EXAMPLE! 

^ Inhibition of Bacterial Proliferation after Induction of Antisense Expression 

Nucleic acids involved in proliferation of Staphylococcus aureus. Salmonella typhimurium, 
and Klebsiella pneumoniae were identified as follows. Randomly generated fragments of 
Staphylococcus awrem. Salmonella typhimurium. Klebsiella pneumoniae. Pseudomonas aeruginosa 
or Enterococcus/aecalis genomic DNA were transcribed from inducible promoters. 
10 In the case of Staphylococcus aureus, a novel inducible promoter system, XylT5, 

comprising a modified T5 promoter fused to the xylO operater from Ae xylA promoter of 
Staphylococcus aureus was used. The promoter is described in U.S. Provisional Patent Application 
Serial Number 60/259,434. Transcription from this hybrid promoter is inducible by xylose. 
Randomly generated fragments of Salmonella typhimurium genomic DNA were 
15 transcribed firom an IPTG inducible promoter in pLEX5BA (Krause et al., J. Mol. Biol. 274: 365 
(1997) or a derivative thereof. Randomly generated fragements of Klebsiella pneumoniae genomic 
DNA were expressed from an IPTG inducible promoter in pLEX5BA-Kan. To construct 
pLEXSBA-kan, pLEXSBA was digested to completion with Clai m order to remove the bla gene. 
Then the plasmid was treated with a partial NoA digestion and blunted with T4 DNA polymerase. A 
20 3 .2 kbp fragment was then gel purified and ligated to a blunted 1 .3 kbp kan gene from pKann. Kan 
resistant transformants were selected on Kan plates. Orientation of the kan gene was checked by 
Smal digestion. A clone, which had the kan gene in the same orientation as the bla gene, was used 
to identify genes required for proliferation of Klebsiella pneumoniae. 

Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were trancribed 
25 from a two-component inducible promoter system. Integrated on the chromosome was the T7 RNA 
polymerase gene regulated by lacUVSl lacO (Brunschwig, E. and Darzins, A. 1992. Gene 1 1 1:35- 
41). On a separate plasmid, a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, 
was fused with a lacO operator followed by a multiple cloning site. 

Should the genomic DNA downstream of the promoter contain, in an antisense orientation, 
at least a portion of an mRNA or a non-translated RNA encoding a gene product involved in 
proliferation, then induction of transcription from the promoter will result in detectable inhibition of 
proliferation. 

In the case of Staphylococcus aureus, a shotgun library of Stapliylococcus aureus genomic 
fragments was cloned into the vector pXyIT5-Pl 5a, which harbors the XylT5 inducible promoter. 
The vector was linearized at a unique BamVH site immediately downstream of the XyIT5 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Staphylococcus aureus strain RN450 
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was fully digested with the restriction enzyme SauiA , or , alternatively, partially digested with 
DNase I and "blunt-ended" by incubating with T4 DNA polymerase. Random genomic fragments 
between 200 and 800 base pairs in length were selected by gel purification. The size-selected 
genomic fragments were added to the linearized and dephosphorylated vector at a molar ratio of 0.1 
5 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent^. coli strain XL 1 -Blue MRF' 
(Stratagene) and plated on LB medium with supplemented with carbenicillin at 100 )Lig/ml. 
Resulting colonies numbering 5 x 10^ or greater were scraped and combined, and were then 
subjected to plasmid purification. 

1 0 The purified library was then transformed into electrocompetent Staplrylococcus aureus 

RN4220. Resulting transformants were plated on agar containing LB + 0.2% glucose (LBG 
medium) -f chloramphenicol at 15 |ig/ml Q^^BG+CMIS medium) in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking and arrayed 
into wells of 384 v/ell culture dishes. Each well contained 100^1 of LBG + CM15 liquid medium. 

15 Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was robotically gridded 
onto solid LBG + CM 15 medium with or without 2% xylose. Gridded plates were incubated 16 
hours at 37*^0, and then manually scored for arrayed colonies that were growth-compromised in the 
presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 2% xylose, yet were 

20 able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 

analysis as follows: Colonies from the plate lacking xylose were manually picked and inoculated 
into individual wells of a 96 well culture dish containing LBG + CM15, and were incubated for 16 
hours at 37*=*C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 384 well array 

25 and then gridded onto media containing 2% xylose or media lacking xylose. After growth for 16 
hours at 37*'C, the arrays that resulted on the two media were compared to each other. Clones that 
grew similarly at all dilutions on both media were scored as a negative and were no longer 
considered. Clones that grew on xylose medium but failed to grow at the same serial dilution on 
the non-xylose plate were given a score based on the differential, i.e. should the clone grow at a 

30 serial dilution of 1 0"^ or less on the xylose plate and grow at a serial dilution of 10^ or less on the 
non-xylose plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

For Salmonella typhimitrium and Klebsiella pneumoniae growth curves were carried out by 
back diluting cultures 1 :200 into fresh media containing 1 mM IPTG or media lacking IPTG and 

35 measuring the OD450 every 30 minutes (min). To study the effects of transcriptional induction on solid 
medium, 10*, 10\ 10^ 10^ 10^ 10^ and 10^ fold dilutions ofovemight cultures were prepared. 
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Aliquots of from 0.5 to 3 of these dilutions were spotted on selective agar plates with or without 1 
mM IPTG. After overnight incubation, the plates were compared to assess the sensitivity of the clones 
toIPTG. 

Nucleic acids involved in proliferation of Psetidomonas aeruginosa were identified as 
5 follows. Randomly generated fragments of Psetidomonas aeruginosa genomic DNA were 

transcribed from a two-component inducible promoter system. Integrated on the chromosome was 
the T7 RNA polymerase gene regulated by lacUVS/ lacO (Brunschwig, E. and Darzins, A. 1992. 
Gene 1 11 :3 5-41). On an expression plasmid there was a T7 gene 10 promoter, which is transcribed 
by T7 RNA polymerase, fused with a lacO operator followed by a multiple cloning site. 

10 Transcription from this hybrid promoter is inducible by IPTG. Should the genomic DNA 

downstream of the promoter contain, in an antisense orientation, at least a portion of an mRNA 
encoding a gene product involved in proliferation, then induction of expression from the promoter 
will result in detectable inhibition of proliferation. 

A shotgun library of Pseudomonas aeruginosa genomic fragments was cloned into the 

15 vectors pEP5, pEP5S, or other similarly constructed vectors which harbor the TllacO inducible 

promoter. The vector was linearized at a unique Smal site immediately downstream of the TllacO 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reciosure of the linearized ends. Genomic DNA isolated from Pseudomonas aeruginosa strain 
PAOl was partially digested with DNase I and "blunt-ended" by incubating with T4 DNA 

20 polymerase. Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent£. coli strain XL 1 -Blue MRF* 
(Stratagene) and plated on LB medium with carbenicillin at 1 00 g/ml or Streptomycin 1 00 g/ml. 

25 Resulting colonies numbering 5 x 10^ or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into eXectxocom^et&at Pseudomonas aeruginosa 
strain PAO 1 . Resulting transformants were plated on LB agar with carbenicillin at 1 00 g/ml or 
Streptomycin 40 g/ml in order to generate 100 to 150 platings at 500 colonies per plating. The 

30 colonies were subjected to robotic picking and arrayed into wells of 384 well culture dishes. Each 
well contained 100 1 of LB + CB 100 or Streptomycin 40 liquid medium. Inoculated 384 well 
dishes were incubated 16 hours at room temperature, and each well was robotically gridded onto 
solid LB + CBIOO or Streptomycin 40 medium with or without 1 mM IPTG. Gridded plates were 
incubated 16 hours at 37®C, and then manually scored for arrayed colonies that were growth- 

35 compromised in the presence of IPTG. 

Arrayed colonies that were growth-sensitive on medium containing 1 mM IPTG, yet were 
able to grow on similar medium lacking IPTG, were subjected to further growth sensitivity analysis 
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as follows: Colonies from the plate lacking IPTG were manually picked and inoculated into 
individual wells of a 96 well culture dish containing LB + CBIOO or Streptomycin 40, and were 
incubated for 16 hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium 
and allowed to incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
5 384 well array and then gridded onto media with and without 1 mM IPTG. After growth for 16 
hours at 37^C, the arrays of serially diluted spots that resulted were compared between the two 
media. Clones that grew similarly at all dilutions on both media were scored as a negative and were 
no longer considered. Clones that grew on IPTG medium but failed to grow at the same serial 
dilution on the non-IPTG plate were given a score based on the differential, i.e. should the clone 
10 grow at a serial dilution of 10"* or less on the IPTG plate and grow at a serial dilution of 10^ or less 
on the IPTG plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted 
Psendomonas aeruginosa growth or proliferation, the inserts or nucleic acid fragments contained in 
1 5 those vectors were isolated for subsequent characterization. Vectors of interest were subjected to 
nucleic acid sequence determination. 

Nucleic acids involved in proliferation of E.faecalis were identified as follows. Randomly 
generated fragments of genomic DNA were expressed from the vectors pEPEF3 or pEPEFM, 
which contain the CP25 or P59 promoter, respectively, regulated by the xyl operator/repressor. 
20 Should the genomic DNA downstream of the promoter contain, in an antisense orientation, at least 
a portion of a mRNA encoding a gene product involved in proliferation, then induction of 
expression from the promoter will result in detectable inhibition of proliferation. 

A shotgun library of E. faecalis genomic fragments was cloned into the vector pEPEF3 or 
pEPEFH, which harbor xylose inducible promoters. The vector was linearized at a unique Smal 
25 site immediately downstream of the promoter/operator. The linearized vector was treated with 
alkaline phosphatase to prevent reclosure of the linearized ends. Genomic DNA isolated from E. 
faecalis strain OGIRF was partially digested with DNase I and "blunt-ended" by incubating with 
T4 DNA polymerase. Random genomic fragments between 200 and 800 base pairs in length were 
selected by gel purification. The size-selected genomic fragments were added to the linearized and 
30 dephosphorylated vector at a molar ratio of 2 to 1 , and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent J?, coli strain TOPIO cells 
(Invitrogen) and plated on LB medium with erythromycin (Erm) at 150 p-g/ml. Resulting colonies 
numbering 5 x 10^ or greater were scraped and combined, and were then subjected to plasmid 
purification. 

35 The purified library was then transformed into electrocompetent E. faecalis strain OG IRF. 

Resulting transformants were plated on Todd-Hewitt (TH) agar with erythromycin at 1 0 )ig/ml in 
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order to generate 1 00 to 1 50 platings at 500 colonies per plating. The colonies were subjected to 
robotic picking and arrayed into wells of 384 well culture dishes. Each well contained 100 |al of 
TliB Emi 1 0 i-ig/mL Inoculated 384 well dishes were incubated 16 hours at room temperature, 
and each well was robotically gridded onto solid TH agar + Erm with or without 5% xylose. 
5 Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies that 
were growtli-compromised in the presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 5% xylose, yet were 
able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 
analysis. Colonies from the plate lacking xylose were manually picked and inoculated into 

10 individual wells of a 96 well culture dish containing THB + Erm 10, and were incubated for 16 
hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilution on plates containing 
5% xylose or plates lacking xylose. After grov^ for 16 hours at 37®C, fte arrays of serially diluted 
spots that resulted were compared between the two media. Colonies that grew similarly on both 

15 media were scored as a negative and corresponding colonies were no longer considered. Colonies 
on xylose medium that failed to grow to the same serial dilution compared to those on the non- 
xylose plate were given a score based on the differential. For example, colonies on xylose medium 
that only grow to a serial dilution of -4 while they were able to grow to -8 on the non-xylose plate, 
then the corresponding transformant colony received a score of "4" representing the log difference 

20 in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted E. 
faecalis growth or proliferation, the inserts or nucleic acid fragments contained in those expression 
vectors were isolated for subsequent characterization. The inserts in the vectors of interest were 
subjected to nucleotide sequence determination. 

25 It will be appreciated that other restriction enzymes and other endonucleases or 

methodologies may be used to generate random genomic fragments. In addition, random genomic 
fragments may be generated by mechanical shearing. Sonication and nebulization are two such 
techniques commonly used for mechanical shearing of DNA. 
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EXAMPLE 2 

Nucleotide Sequence Determination of Identified Clones Transribing Nucleic Acid Fragments with 
Detrimental Effects on Stavhvlococcus aureus. Salmonella tvphimuriiim, Klebsiella pneumoniae, 
Pseudomonas aerusriyiosa or Enterococciis faecalis Proliferation 
5 Plasmids from clones that received a dilution plating score of "2" or greater were isolated to 

obtain the genomic DNA insert responsible for growth inhibition as follows. Staphylococcus 
aureus were grown in standard laboratory media (LB or TB with 15 ug/ml Chloramphenicol to 
select for the plasmid). Growth was carried out at 37°C overnight in culture tubes or 2 ml deep 
well microtiter plates. 

10 Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) were 

centrifuged and the cell pellets resuspended in L5 mg/ml solution of lysostaphin (20 p.l/ml of 

original culture) followed by addition of 250 ^1 of resuspension buffer (Qiagen). Alternatively, cell 

pellets were resuspended directly in 250 \i\ of resuspension buffer (Qiagen) to which 5-20 |il of a 1 

mg/ml lysostaphin solution were added. 
1 5 DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) miniprep kits according 

to the instructions provided by the manufacturer. 

The genomic DNA inserts were amplified from the purified plasmids by PCR as follows. 
1 fil of Qiagen purified plasmid was put into a total reaction volume of 25 |il Qiagen Hot 

Start PCR mix. For Staphylococcus aureus, the following primers were used in the PCR reaction: 
20 pXylT5F: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 

LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 2) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella pneumoniae. 

For Salmonella typhimuriimj and Klebsiella pneumoniae the following primers were used: 

5' - TGTTTTATCAGACCGCTT- 3' (SEQ ID NO: 2) and 
25 5 AC AATTTC AC ACAGCCTC-3 ' (SEQ ID NO: 4) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 95°C 15 min 

Step 2. 94° C 45 sec 

Steps. 54^0 45 sec 
30 Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 

Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
35 instructions. 
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For Fseudomonas aeruginosa, plasmids from transfonnant colonies that received a dilution 
plating score of "2" or greater were isolated to obtain the genomic DNA insert responsible for 
growth inhibition as follows. Fseudomonas aeruginosa were grown in standard laboratory media 
(LB with carbenicillin at 1 00 g/ml or Streptomycin 40 g/ml to select for the plasmid). Growth 
5 was carried out at SO'C overnight in 1 00 ul culture wells in microtiter plates. To amplify insert 
DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start PGR mix. PGR reactions were in 96 
well microtiter plates. For plasmid pEP5S tiie following primers were used in the PGR reaction: 
T7L1+: GTCGGGGATATAGGCGGCAGGAAGCG (SEQ ID NO: 5) 
pStrAS: ATAATCGAGGATGAGTATCATAGG (SEQ ID NO: 6) 

1 0 PGR was carried out in a P£ GenAmp with the following cycle times: 
Step 1. 95° G 15min 
Step 2. 94° C 45 sec 
Steps. 54° C 45 sec 
" Step 4. 72° C 1 minute 

15 Steps. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° G hold 

The PGR products were cleaned using Qiagen Qiaquick PGR plates according to the manufacturer's 
instructions. 

20 The purified PGR products were then directly cycle sequenced with Qiagen Hot Start PGR 

mix. The following primers were used in the sequencing reaction: 
T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 7) 

PGR was carried out in a PE GenAmp with the following cycle times; ~ 
Step 1. 94° G 15 min 
25 Step 2. 96° G 10 sec 
Step 3. 50° G 5 sec 
Step 4. 60 G 4 min 
Step 5. Return to step 2, 24 times 
Step 6. 4° G hold 

30 The PGR products were cleaned using Qiagen Qiaquick PGR plates according to the manufacturer's 
instructions. 

For E. faecalis, plasmids from transformant colonies that received a dilution plating score 
of "2" or greater were isolated to obtain the genomic DNA insert responsible for growth inhibition 
as follows. E. faecalis were grown in THB 10 ^g/ml Erm at 30°G overnight in 100 ul culture wells 
35 in microtiter plates. To amplify insert DNA 2 ul of culture were placed into 25 ]i\ Qiagen Hot Start 
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PCR mix. PCR reactions were in 96 well microtiter plates. The following primers were used in the 
PCR reaction: 

pXylTS: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) and the 
pEP/pAKl primer. 

5 PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 95°C 15min 

Step 2. 94° C 45 sec 

Step 3. 54** C 45 sec 

Step 4. 72** C 1 minute 
10 Step 5. Return to step 2, 29 times 

Step 6. 72*" C 10 minutes 

Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

15 The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. Tlie following primers were used in the PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 94** C 15min 
20 Step 2. 96** C 10 sec 

Step 3. 50** C 5 sec 

Step 4. 60**C4min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

25 The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were subjected to 
automated sequencing. Sequence identification numbers (SEQ ID NOs) and clone names for the 
identified inserts are listed in Table lA and discussed below. 
30 EXAMPLES 

Comparison Of Isolated Nucleic Acids to Known Sequences 
The nucleotide sequences of the subcloned fragments from Staphylococcus aureus. 
Salmonella typhinmrium, Klebsiella pneumoniae, Pseudomonas aeruginosa ox Enterococcus 
faecalis obtained from the expression vectors discussed above were compared to known sequences 
3 5 from Staplrylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 

aeruginosa or Enterococcus faecalis and other microorganisms as follows. First, to confirm that 
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each clone originated from one location on die chromosome and was not chimeric, the nucleotide 
sequences of the selected clones were compared against the Staphylococcus aureus. Salmonella 
typhhmirium, Klehsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis genomic 
sequences to align the clone to the correct position on the chromosome. The NCBI BLASTN v 
5 2.0.9 program was used for this comparison, and the incomplete StapJjylococcus aureus genomic 
sequences licensed from TIGR, as well as the NCBI nonredundant GenBank database were used as 
the source of genomic data. Salmonella typhimurium sequences were compared to sequences 
available from the Genome Sequencing Center (ht^://genome.wustf .edu/gsc/salmonella.shtml),and 
the Sanger Centre (http://www.sanger.ac.uk/projects/S__typhi). Pseudomonas aeruginosa sequences 
1 0 were compared to a proprietary database and the NCBI GenBank database. The E. faecalis sequences 
were compared to a proprietary database. 

The BLASTN analysis was performed using the default parameters except that the filtering 
was turned off. No further analysis was performed on inserts which resulted from the ligation of 
multiple fragments. 

1 5 In general, antisense molecules and their complementary genes are identified as follows. 

First, all possible full length open reading frames (ORFs) are extracted from available genomic 
databases. Such databases include the GenBank nonredundant (nr) database, the unfinished 
genome database available from TIGR and the PathoSeq database developed by Incyte Genomics. 
The latter database comprises over 40 annotated bacterial genomes including complete ORF 

20 analysis. If databases are incomplete with regard to tiie bacterial genome of interest, it is not 

necessary* to extract all ORFs in the genome but only to extract the ORFs within the portions of the 
available genomic sequences which are complementary to the clones of interest. Computer 
algorithms for identifying ORFs, such as GeneMark, are available and well known to those in the 
art. Comparison of the clone DNA to the complementary ORF(s) allows determination of whether 

25 the clone is a sense or antisense clone. Furthermore, each ORF extracted from the database can be 
compared to sequences in well annotated databases including the GenBank (nr) protein database, 
SWISSPROT and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to identify antisense 
clones corresponding to genes encoding non-translated KNAs. 

30 In order to generate the gene identification data compiled in Table IB, each of the cloned 

nucleic acid sequences discussed above corresponding to SEQ ID NO.s 8-3795 was used to identify 
the zomsponA\n% Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or EnterococctiS faecalis OKFs in the PathoSeq v.4.I (March 2000 
release) database of microbial genomic sequences. For this purpose, the NCBI BLASTN 2,0.9 

35 computer algorithm was used. The default parameters were used except that filtering was turned 
off. The default parameters for the BLASTN and BLASTX analyses were: 
Expectation value (e)= 10 
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Alignment view options: pairwise 

Filter query sequence (DUST with BLASTN, SEG with others)=T 
Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 
5 X dropoff value for gapped alignment (in bits) (zero invokes behavior)=0 

Show GI's in deflines=F 

Penalty for a nucleotide mismatch (BLASTN only)=-3 
Reward for a nucleotide match (BLASTN only)=l 
Number of one-line descriptions (V)=500 
1 0 Number of alignments to show (B)=250 

Threshold for extending hits=default 

Perform gapped alignment (not available with BLASTX)=T 
Query Genetic code to use=l 
DB Genetic code (for TBLAST[nx] only=l 
15 Number of processors to use=l 

SeqAlign file 

Believe the query defline=F 
Matrix=BLOSUM62 
Word Size= default 
20 Effective length of the database (use zero for the real size)=0 

Number of best hits from a region to keep=100 
Length of region used to judge hits=20 

Effective length of the search space (use zero for the real si2e)=0 

Query strands to search agauist database (fqr BLAST[nx] and TBLASTX), 3 is both, 1 is 
25 top, 2 is bottom=3 

Produce HTML output=F 

Alternatively, ORFs were identified and refined by conducting a survey of the public and 
private diita sources. Full-length gene protein and nucleotide sequences for these organisms were 
assembled from various sources. For Pseudomonas aeruginosa, gene sequences were adopted from 

30 the Pseudomonas genome sequencing project (downloaded from http://www.pseudomonas.comy 
¥oT Klebsiella pneumoniae. Staphylococcus aureus. Streptococcus pneumoniae and Salmonella 
typhi, genomic sequences from PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using 
the gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 45 1 Bishop 
St., N.W., Suite B, Atlanta, GA, 303 IS, USA. 

35 Antisense clones were identified as those clones for which transcription from the inducible 

promoter would result in the expression of an KNA antisense to a complementary ORF, intergenic 
or intragenic sequence. Those clones containing single inserts and that caused growth sensitivity 
upon induction are listed in Table lA. ORFs complementary to the antisense nucleic acids, and 
their encoded polypeptides, are listed in Table IB. 

^0 The gene descriptions in the PathoSeq database derive from annotations available in the 

public sequence databases described above. Where a clone was found to share significant sequence 
identity to two or more adjacent ORFs, it was listed once for each ORF and the PathoSeq 
information for each ORF was compiled in Table IB. 

Table lA lists the SEQ ID NOs. and clone names of the inserts which inhibited proliferation 

45 and the organism in which the clone was identified. This information was used to identify the 
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ORFs (SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) whose gene products (SEQ ID NOs. 
3801-3805, 4861-5915, 10013-141 10) were inhibited by the nucleic acids comprising the 
nucleotide sequences of SEQ ID NOs. 8-3795. Table IB lists the clone name, the SEQ ID NO. of 
the antisense clone (in the column labelled Clone SEQ ID), the PathoSeq Locus containing the 
5 clone, the SEQ ID of the ORF identified in PathoSeq (in the column labelled Gene Seq ID 

(protein), the refined full length gene (column labelled genemarked gene), and the SEQ ID NO of 
the protein encoded by the refined fiill length gene (column labelled full length ORF protein SEQ 
ID). 

Table IC provides a cross reference between PathoSeq Gene Locus listed in Table IB, the 
10 SEQ ID NOs. of the PathoSeq proteins and the SEQ ID NOs. of the nucleic acids which encode 
them. 

It will be appreciated that ORFs may also be identified using databases other than 
PathoSeq. For example, the ORFs may be identified using the methods described in U.S. 
Provisional Patent Application Serial Number 60/191,078, filed March 21, 2000. 

15 EXAMPLE4 

Identification of Genes and their Corresponding Ooerons Affected bv Antisense Inhibition 
Once the genes involved in Stqpliylococcus aureus. Salmonella typhi miirium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis proliferation are identified as 
described above, the operons in which these genes lie may be identified by comparison with known 

20 microbial genomes. Since bacterial genes are transcribed in a polycistronic manner, the antisense 

inhibition of a single gene in an operon might affect the expression of all the other genes on the operon 
or the genes downstream from the single gene identified. Accordingly, each of the genes contained 
within an operon may be analyzed for their effect on proliferation. 

Operons are predicted by looking for all adjacent genes in a genomic region that lie in the 

25 same orientation with no large noncoding gaps in between. First, full-length ORFs complementary 
to the antisense molecules are identified as described above. Adjacent ORFs are then identified and 
their relative orientation determined either by directly analyzing the genomic sequences 
surrounding the ORFs complementary to the antisense clones or by extracting adjacent ORFs fi-om 
the collection obtained through whole genome ORF analysis described above followed by ORF 

30 alignment. Operons predicted in this way may be confirmed by comparison to the arrangement of 
the homologous nucleic acids in the Bacillus subtilis complete genome sequence, as reported by the 
genome database compiled at Institut Pasteur Subtilist Release Rl 5. 1 (June 24, 1999) which can be 
found at http://bioweb.pasteur.fr/GenoList/SubtiList/ . The Bacillus subtilis genome is the only fully 
sequenced and annotated genome fi'om a Gram-positive microorganism, and appears to have a high 

35 level of similarity to Staphylococcus aureus both at the level of conservation of gene sequence and 
genomic organisation including operon structure. Operons for Salmonella typhimurium and 
Klebsiella pneimioniae may be identified by comparison with E. coli, Haemophilus, or 
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Pseudomonas sequences. The Pseudomonas aeiiiginosa web site (http://www.pseudoinonas.com) 
can also be used to help predict operon organization in this bacterium. 

Extensive DNA sequences of Salmonella typhimwium are available through the Salmonella 
Genome Center (Washington University, St. Louis, MO) the Sanger Centre (United Kingdom) and 
5 the PathoSeq database (Incyte ). Annotation of some of the DNA sequences in some of the 

aforementioned databases is lacking, but comparisons may be made to £. coli using tools such as 
BLASTX. 

Public or proprietary databases may be used to analyzed E.faecalis sequences as well as 

sequences from the organisms listed above. 
1 0 The results of such an analysis as applied to clone number S 1 M 1 000000 1 A05 from 

Staphylococcus aureus are listed in Table II. Table II lists the SEQ ID NOs. of the Staphylococcus 

aureus genes involved in proliferation, the SEQ ID NOs. of the proteins encoded by these genes, 

and the clone name containing the nucleic acid which inhibits Staphylococcus aureus proliferation. 

In addition. Table II lists those other genes located on the operon included in the Staphylococcus 
1 5 aureus genomic sequence determined as described above. For each of the genes described in Table 

11, tJie microorganism containing the most closely related homolog, identified in one of the public 

databases, is also indicated in Table II. 

TABLE II 



DNA 
Seq ID 


Protein 
Seq ID 


Molecule 
number 


Clone name 


Gene 


Organism used for 
identification of 
gene 


3796 


3801 


SaXAOOl 


S1M10000001A05 


ytml 


B. subtilis 


3797 


3802 






nirR 


S, carnosus 


379S 


3803 






nirB 


S, carnostis 


3799 


3804 






nirD 


51 carnostis 


3800 


3805 






sirB 


S. carnosus 



The preceding analyses may be conducted for each of the sequences which are listed in 
Table 1 A which inhibit proliferation and the ORFs listed in Table IB and Table IC. Once the full 
length ORFs and/or the operons containing them have been identified using the methods described 

25 above, they can be obtained from a genomic library by performing a PGR amplification using 
primers at each end of the desired sequence. Those skilled in the art will appreciate that a 
comparison of the ORFs to homologous sequences in other cells or microorganisms will facilitate 
confirmation of the start and stop codons at the ends of the ORFs. 

In some embodiments, the primers may contain restriction sites which facilitate the 

30 insertion of the gene or operon into a desired vector. For example, the gene may be inserted into an 
expression vector and used to produce the proliferation-required protein as described below. Other 
methods for obtaining the fiill length ORFs and/or operons are familiar to those skilled in the art. 
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For exmaple, natural restriction sites may be employed to insert the fiill length ORFs and/or 
operons into a desired vector. 

EXAMPLES 

Identification of Individual Gen es within an Operon Required for Profiferafinn 
5 The following example illustrates a method for determining if a targeted gene within an 

operon is required for cell proliferation by replacing the targeted allele in the chromosome with an 
in-frame deletion of the coding region of the targeted gene. 

Deletion inactivation of a chromosomal copy of a gene in Staphylococcus aureus. 
Salmonella typhimurium, Klebsiella pneumoniae. Pseudomonas aeruginosa. Enterococcus faecalis. 
1 0 Escherichia coli. Enterococcus faecalis. Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi can be accomplished by integrative gene replacement. The principles of this 
method were described in Xia, M., et al. 1999 Plasmid 42:144-149 and Hamilton, C. M., et al 
1989. J. Bacteriol 171: 4617-4622. A similar gene disruption method is available for Pseudomonas 
aeruginosa, except the counter selectable mwker is sacB (Schweizer, H. P., Klassen, T. and Hoang, 
15 T.(I996)MoI.Biol.ofi'^«/£/o»ionas.ASMpress,229-237). In this approach, a mutant allele of 
the targeted gene is constructed by way of an in-fiame deletion and introduced into the 
chromosome using a suicide vector. This results in a tandem duplication comprising a deleted 
(null) allele and a wild type allele of the target gene. Cells in which the vector sequences have been 
deleted are isolated using a counter-selection technique. Removal of the vector sequence from the 
20 chromosomal insertion results in either restoration of the wild-type target sequence or replacement 
of the wild type sequence with the deletion (null) allele. E. faecalis genes can be disrupted using a 
suicide vector that contains an internal fragment to a gene of interest With the appropriate selection 
this plasmid will homologously recombine into the chromosome (Nallapareddy, S. R., X. Qin, G. 
M. Weinstock, M. Hook. B. E. Murray. 2000. Infect. Immun. 68:52 1 8-5224). 

The resultant population of Steqjhylococcus aureus^ Salmonella typhimurium. Klebsiella 
pneumoniae. Pseudomonas aeruginosa. Enterococcus faecalis. Escherichia coli. Enterococcus 
faecalis. Haemophilus influenzae. Helicobacter pylori, or Salmonella typhi colonies can then be 
evaluated to determine whether the target sequence is required for proliferation by PGR 
amplification of the affected target sequence. If the targeted gene is not required for proliferation, 
then PGR analysis will show that roughly equal numbers of colonies have retained either the wild- 
type or the mutant allele. If the targeted gene is required for proliferation, then only wild-type 
alleles will be recovered in the PGR analysis. 

The method of cross-over PGR is used to generate the mutant allele by amplification of 
nucleotide sequences flanking but not including the coding region of the gene of interest, using 
specifically designed primers such that overiap between the resulting two PGR amplification 
products allows them to hybridize. Further PGR amplification of this hybridization product using 
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primers representing the extreme 5' and 3' ends can produce an amplification product containing an 
in-frame deletion of the coding region but retaining substantial flanking sequences. 

For Staphylococcus aureus, this amplification product is subcloned into the suicide vector 
pSA3182 (Xia, M., et al. 1999 Plasmid 42:144-149) which is host-dependent for autonomous 
5 replication. This vector includes a tetC tetracycline-resistance marker and the origin of replication 
of the well-known Staplrylococcus aureus plasmid pTl 81 (Mojumdar, M and Kahn, S.A., 
Characterisation of the Tetracycline Resistance Gene of Plasmid pTlSl, J, Bacteriol. 170: 5522 
(1988)). The vector lacks the repC gene which is required for autonomous replication of the vector 
at the pTl 8 1 origin. This vector can be propagated in a Staphylococcus aureus host strain such as 

10 SA3528, which expresses repC in trans. Once the amplified truncated target gene sequence is 

cloned and propagated in the pSA3182 vector, it can then be introduced into a repC minus strain 
such as RN4220 (Kreiswirth, B.N. et al.. The Toxic Shock Syndrome Exotoxin Structural Gene is 
Not Detectably Transmitted by a Prophage, Nature 305:709-712 (1983)) by electroporation with 
selection for tetracycline resistance. In this strain, the vector must integrate by homologous 

15 recombination at the targeted gene in the chromosome to impart drug resistance. This results in a 
inserted truncated copy of the allele, followed by pSA3 182 vector sequence, and finally an intact 
and functional allele of the targeted gene. 

Once a tetracycline resistant Staphylococcus aureus strain is isolated using the above 
technique and shown to include truncated and wild-type alleles of the targeted gene as described 

20 above, a second plasmid, pSA7592 (Xia, M., et al. 1999 Plasmid 42:144-149) is introduced into the 
strain by electroporation. This gene includes an erythromycin resistance gene and a repC gene that 
is expressed at high levels. Expression of repC in these transformants is toxic due to interference of 
normal chromosomal replication at the integrated pTl 8 1 origin of replication. This selects for 
strains that have removed the vector sequence by homologous recombination, resulting in either of 

25 two outcomes: The selected cells either possess a wild-type allele of the targeted gene or a gene in 
which the wild-type allele has been replaced by the engineered in-frame deletion of the truncated 
allele. 

PGR amplification can be used to determine the genetic outcome of the above process in 
the resulting erythromycin resistant, tet sensitive transformant colonies. If the targeted gene is not 
30 required for cellular replication, then PGR evidence for both wild-type and mutant alleles will be 
found among the population of resultant transformants. However, if the targeted gene is required 
for cellular proliferation, then only the wild-type form of the gene will be evident among the 
resulting transformants. 

Similarly, for Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
35 or Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, or Salmonella typhi the PGR products containing the mutant allele of the 
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target sequence may be introduced into an appropriate knockout vector and cells in which the wild 
type target has been disrupted are selected using the appropriate methodology. 

The above methods have the advantage that insertion of an in-frame deletion mutation is far 
less likely to cause downstream polar effects on genes in the same operon as the targeted gene. 
5 However, it will be appreciated that other methods for disrupting Staphylococcus aureus. 
Salmonella typhimurhmh Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi genes which are familiar to those skilled in the art may also be used. 

Each gene in the operon may be disrupted using the methodology above to determine 
1 0 whether it is required for proliferation. 

EXAMPLE 6 

Expression of the Proteins Encoded by Genes Identified as 

Required for 5'/flp/7v/Qcocci/^ai/rgitf. Salmonella tvphimurium, Klebsiella pneumomae, 
Pseudomonas aerimnosa, Enterococcus faecalis. Escherichia colL Enterococcus faecalis, 
15 Haemophilus influenzae, Helicobacter nvlorl or Salmonella typhi Proliferation 

The followmg is provided as one exemplary method to express the proliferation-required 

proteins idenfied as described above. The proliferation-required proteins may be expressed using any 

of the bacterial, insect, yeast, or manunalian expression systems known in the art In some 

embodiments, the proliferation-required proteins encoded by the identified nucleotide sequences 

20 described above (including the proteins of SEQ ID NOs. : 3 80 1 -3 805, 4S6 1 -59 1 5, 1 00 1 3- 1 4 11 0 
encoded by the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012 are e^qjressed 
using expression systems designed either for E. coli or for Staphylococcus aureus. Salmonella 
typhimuriimi, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . First, the 

25 initiation and termination codons for the gene are identified. If desired, methods for improving 
translation or expression of the protein are well knowoi in the art. For example, if the nucleic acid 
encoding the polypeptide to be expressed lacks a methionine codon to serve as the initiation site, a 
strong Shine-Delgamo sequence, or a stop codon, these nucleotide sequences can be added. Similarly, 
if the identified nucleic acid lacks a transcription termination signal, this nucleotide sequence can be 

30 added to the construct by, for example, splicing out such a sequence from an appropriate donor 

sequence. In addition, the coding sequence may be operably linked to a strong constitutive promoter 
or an inducible promoter if desired. The identified nucleic acid or portion thereof encoding the 
polypeptide to be expressed is obtained by, for example, PGR from the bacterial expression vector or 
genome using oligonucleotide primers complementary to the identified nucleic acid or portion thereof 

35 and containing restriction endonuclease sequences appropriate for inserting the coding sequences into 
the vector such that the coding sequences can be expressed from the vector's promoter. Alternatively, 
other conventional cloning techniques may be used to place the coding sequence under the control of 
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the promoter. In some embodiments, a termination signal may be located downstream of the coding 
sequence such that transcription of the coding sequence ends at an appropriate position. 

Several expression vector systems for protein expression in E, coli are well known and 
available to those knowledgeable in the art. The coding sequence may be inserted into any of these 

5 vectors and placed under the control of the promoter. The expression vector may then be 
transformed into DH5a or some other coli strain suitable for the over expression of proteins. 

Alternatively, an expression vector encoding a protein required for proliferation of 
StapJjylococcus aureus, Sabnonella typhimurium, Klebsiella pneumomae,Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

1 0 Helicobacter pylori, or Salmonella typhi may be introduced into Staphylococcus aureus. Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa,Enterococcus faecalis, Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . 
Protocols for introducing nucleic acids into these organisms are well known in the art. For example, 
the protocols described in J.C.Lee "Electroporation of Staphylococci" from Methods in Molecular 

1 5 Biology vol 47: Electroporation Protocols for Microorganisms Edited by : J.A. Nickoloff Humana 
Press Inc., Totowa, NJ. pp209-216, may be used to introduce nucleic acids into Staphylococcus 
aureus. Nucleic acids may also be introduced into Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis using methods familiar to those skilled in the 
art. Positive transformantsare selected after growing the transformed cells on plates containing an 

20 antibiotic to which the vector confers resistance. In one embodiment. Staphylococcus aureus is 
transformed with an expression vector in which the coding sequence is operably linked to the T5 
promoter containing a xylose operator such that expression of the encoded protein is inducible with 
xylose. 

In one embodiment, the protein is expressed and maintained in the cytoplasm as the native 
25 sequence. In an alternate embodiment, the expressed protein can be modified to include a protein 
tag that allows for differential cellular targeting, such as to the periplasmic space of Gram-negative 
or Gram-positive expression hosts or to the exterior of the cell (i.e., into the culture medium). In 
some embodiments, the osmotic shock cell lysis method described in Chapter 16 of Current 
Protocols in Molecular Biology, Vol. 2, (Ausubel, et al., Eds.) John Wiley & Sons, Inc. (1 997) may 
30 be used to liberate the polypeptide from the cell. In still another embodiment, such a protein tag 
could also facilitate purification of the protein from either fractionated cells or from the culture 
medium by affinity chromatography. Each of these procedures can be used to express a proliferation- 
required protein. 

Expressed proteins, whether in the culture medium or liberated from the periplasmic space or 
35 the cytoplasm, are then purified or enriched from the supernatant using conventional techniques such as 
ammonium sulfate precipitation, standard chromatography, immunoprecipitation, 
immunochromatography, size exclusion chromatography, ion exchange chromatography, and HPLC. 

-102- 



BNSDOCID: <WO 0170955A2J_> 



wo 01/70955 



r 



PCT/USOl/09180 



Alternatively, the polypeptide may be secreted from the host cell in a sufficiently enriched or pure state 
in the supernatant or growth media of the host cell to permit it to be used for its intended purpose 
without further enrichment. The purity of the protein product obtained can be assessed using 
techniques such as SDS PAGE, which is a protein resolving technique well known to those skilled in 
5 the art. Coomassie, silver staining or staining with an antibody are typical methods used to visualize 
the protein of interest. 

Antibodies capable of specifically recognizing the protein of interest can be generated using 
synthetic peptides using methods well known in the art. See, Antibodies: A Laboratory Manual, 
(Harlow and Lane, Eds.) Cold Spring Harbor Laboratory (1 988). For example, 1 5-mer peptides having 

10 an amino acid sequence encoded by the appropriate identified gene sequence of interest or portion 
thereof can be chemically synthesized. The synthetic peptides are injected into mice to generate 
antibodies to the polypeptide encoded by the identified nucleic acid sequence of interest or portion 
thereof. Alternatively, samples of the protein expressed from the expression vectors discussed above 
can be purified and subjected to amino acid sequencing analysis to confirm the identity of the 

1 5 recombinantly expressed protein and subsequently used to raise antibodies. An Example describing in 
detail the generation of monoclonal and polyclonal antibodies appears in Example 7. 

The protein encoded by the identified nucleic acid of interest or portion thereof can be purified 
using standard immunochromatography techniques. In such procedures, a solution containing the 
secreted protein, such as the culture medium or a cell extract, is applied to a column having antibodies 

20 against the secreted protein attached to the chromatography matrix. The secreted protein is allowed to 
bind the immunochromatography column. Thereafter, the column is washed to remove non- 
specifically bound proteins. The specifically-bound secreted protein is then released from the column 
and recovered using standard techniques. These procedures are well known in the art. 

In an alternative protein purification scheme, the identified nucleic acid of interest or portion 

25 thereof can be incorporated into expression vectors designed for use in purification schemes employing 
chimeric polypeptides. In such strategies the coding sequence of the identified nucleic acid of interest 
or portion thereof is inserted in-fi^ame with the gene encoding the other half of the chimera. The other 
half of the chimera can be maltose binding protein (MBP) or a nickel binding polypeptide encoding 
sequence. A chromatography matrix having maltose or nickel attached thereto is then used to purify 
30 the chimeric protein. Protease cleavage sites can be engineered between the MBP gene or the nickel 
binding polypeptide and the identified expected gene of interest, or portion thereof Thus, the two 
polypeptides of the chimera can be separated from one another by protease digestion. 

One usefiil expression vector for generating maltose binding protein fusion proteins is pMAL 
(New England Biolabs), which encodes the malE gene. In the pMal protein fusion system, the cloned 
35 gene is inserted into a pMal vector downstream from the malE gene. This results in the expression of 
an MBP-fijsion protein. The fusion protein is purified by affinity chromatography. These techniques 
as described are well known to those skilled in the art of molecular biology. 
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EXAMPLE? 

Production of an Antibody to an isolated Staphvlococcus aureus, Sahnonella tvvhimnrwin, Klebsiella 
pneumoniae, Pseiidonioiias aeruginosa ^nterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae. Helicobacter pylori, or Salmonella tvvhi 'ProX&m 
5 Substantially pure protein or polypeptide (including one of the polypeptides of SEQ ID NOs.: 

3801-3805, 4861-5915, 10013-141 10) is isolated from the transformed cells as described in Example 6. 
The concentration of protein in the final preparation is adjusted, for example, by concentration on a 
10,000 molecular weight cut off AMICON filter device (Millipore, Bedford, MA), to the level of a few 
micrograms/ml . Monoclonal or polyclonal antibody to the protein can then be prepared as follows: 

10 Monoclonal Antibody Production by Hybridoma Fusion 

Monoclonal antibody to epitopes of any of the peptides identified and isolated as described can 
be prepared from murine hybridomas according to the classical method of Kohler, G. and Milstein, C, 
Nature 256:495 (1975) or any of the well-known derivative methods thereof. Briefly, a mouse is 
repetitively inoculated with a few micrograms of the selected protein or peptides derived therefrom 

1 5 over a period of a few weeks. The mouse is then sacrificed, and the antibody-producing cells of the 

spleen isolated. The spleen cells are fiised by means of polyethylene glycol with mouse myeloma cells, 
and the excess unfused cells are destroyed by growth of the system on selective medium comprising 
aminopterin (HAT medium). The successfiilly-ftised cells are diluted and aliquots of the dilution 
placed in wells of a microtiter plate where growth of the culture is continued. Antibody-producing 

20 clones are identified by detection of antibody in the supernatant fluid of the wells by immunoassay 

procedures, such as ELISA, as described by Engvall, E., "Enzyme immunoassay ELISA and EMIT," 
Meth. EnzymoL 70:4 19 (1980), and derivative methods thereof. Selected positive clones can be 
expanded and their monoclonal antibody product harvested for use. Detailed procedures for 
monoclonal antibody production are described in Davis, L. et al. Basic Methods in Molecular Biology 

25 Elsevier, New York. Section 21-2. 

Polyclonal Antibody Production by Immunization 

Polyclonal antiserum containing antibodies to heterogeneous epitopes of a single protein or a 
peptide can be prepared by immunizing suitable animals with the expressed protein or peptides derived 
therefrom described above, which can be unmodified or modified to enhance immunogenicity. 

30 Effective polyclonal antibody production is affected by many factors related both to the antigen and the 
host species. For example, small molecules tend to be less immunogenic than larger molecules and can 
require the use of carriers and adjuvant. Also, host animals vary in response to site of inoculations and 
dose, with both inadequate or excessive doses of antigen resulting in low titer antisera. Small doses (ng 
level) of antigen administered at multiple intradermal sites appears to be most reliable. An effective 

3S immunization protocol for rabbits can be found in Vaitukaitis, J. et al. J. Clin. Endocrinol. Metab. 
33:988-991(1971). 
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Booster injections can be given at regular intervals, and antiserum harvested when antibody 
titer thereof, as determined semi-quantitatively, for example, by double immunodiffusion in agar 
against known concentrations of the antigen, begins to fall. See, for example, Ouchterlony, O. et al.. 
Chap. 1 9 in: Handbook of Experimental Immunology D. Wier (ed) Blackwell (1973), Plateau 
5 concentration of antibody is usually in the range of 0.1 to 0.2 mg/ml of serum (about 12 jxM). Affinity 
of tlie antisera for the antigen is determined by preparing competitive binding curves, as described, for 
example, by Fisher, D., Chap. 42 in: Manual of Clinical Immunology, 2d Ed. (Rose and Friedman, 
Eds.) Amcr. See. For Microbiol., Washington, D.C. (1980). 

Antibody preparations prepared according to either protocol are useful in quantitative 
10 immunoassays which determine concentrations of antigen-bearing substances in biological samples; 

they are also used semi-quantitatively or qualitatively to identify the presence of antigen in a biological 
sample. TIic antibodies can also be used in therapeutic compositions for killing bacterial cells 
expressing the protein. 

EXAMPLES 

15 Screening Chemical Libraries 

A. Protein-Based Assays 

Having isolated and expressed bacterial proteins shown to be required for bacterial 
proliferation, the present invention further contemplates the use of these expressed target proteins in 
assays to screen libraries of compounds for potential drug candidates. The generation of chemical 

20 libraries is well known in the art. For example, combinatorial chemistry can be used to generate a 

library of compounds to be screened in the assays described herein. A combinatorial chemical library 
is a collection of diverse chemical compounds generated by either chemical synthesis or biological 
synthesis by combining a number of chemical "building block" reagents. For example, a linear* 
combinatorial chemical library such as a polypeptide library is formed by combining amino acids in 

25 every possible combination to yield peptides of a given length. Millions of chemical compounds 

theoretically can be synthesized through such combinatorial mbcings of chemical building blocks. For 
example, one commentator observed that the systematic, combinatorial mixing of 100 interchangeable 
chemical building blocks results in the theoretical syndesis of 100 million tetrameric compounds or 1 0 
billion pentameric compounds. (Gallop et al., "Applications of Combinatorial Technologies to Drug 

30 Discovery, Background and Peptide Combinatorial Libraries," Journal of Medicinal Chemistry, Vol. 
37, No. 9, 1 233- 1 250 ( 1 994). Other chemical libraries known to those in the art may also be used, 
including natural product libraries. 

Once generated, combinatorial libraries can be screened for compounds that possess desirable 
biological properties. For example, compounds which may be useful as drugs or to develop drugs 

35 would likely have the ability to bindto the target protein identified, expressed and purified as discussed 
above. Further, if the identified target protein is an enzyme, candidate compounds would likely 
interfere with the enzymatic properties of the target protein. For example, the enzymatic function of a 
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target protein may be to serve as a protease, nuclease, phosphatase, dehydrogenase, transporter 
protein, transcriptional enzyme, and any other type of enzyme known or unknown. Thus, the present 
invention contemplates using the protein products described above to screen combinatorial chemical 
libraries. 

5 In one example, the target protein is a serine protease and the substrate of the enzyme is 

knovm. The present example is directed towards the analysis of libraries of compounds to identify 
compounds that function as inhibitors of the target enzyme. First, a library of small molecules is 
generated using methods of combinatorial library formation well known in the art. U.S. Patent Nos. 
5,463,564 and 5,574, 656, to Agrafiotis, et al., entitled "System and Method of Automatically 

10 Generating Chemical Compounds with Desired Properties," are two such teachings. Then the library 
compounds are screened to identify those compounds that possess desired structural and functional 
properties. U.S. Patent No. 5,684,71 1, also discusses a method for screening libraries. 

To illustrate the screening process, the target polypeptide and chemical compounds of the 
library are combined with one another and permitted to interact with one another. A labeled substrate 

1 5 is added to the incubation. The label on the substrate is such that a detectable signal is emitted from the 
products of the substrate molecules that result from the activity of the target polypeptide. The emission 
of this signal permits one to measure the effect of the combinatorial library compounds on the 
enzymatic activity of target enzymes by comparing it to the signal emitted in the absence of 
combinatorial library compounds. The characteristics of each library compound are encoded so that 

20 compounds demonstrating activity against the enzyme can be analyzed and features common to the 
various compounds identified can be isolated and combined into future iterations of libraries. 

Once a library of compounds is screened, subsequent libraries are generated using those 
chemical building blocks that possess the features shown in the first round of screen to have activity 
against the target enzyme. Using this method, subsequent iterations of candidate compounds will 

25 possess more and more of those structural and functional features required to inhibit the function of the 
target enzyme, until a group of enzyme inhibitors with high specificity for the enzyme can be found. 
These compounds can then be further tested for their safety and efficacy as antibiotics for use in 
manunals. 

It will be readily appreciated that this particular screening methodology is exemplary only, 
30 Other methods are well known to those skilled in the art. For example, a wide variety of screening 
techniques are known for a large number of naturally-occurring targets when the biochemical 
function of the target protein is known. For example, some techniques involve the generation and use 
of small peptides to probe and analyze target proteins both biochemically and genetically in order to 
identify and develop drug leads. Such techniques include the methods described in PCT publications 
35 No. W09935494, W09819162, W09954728. Other techniques utilize natural product libraries or 
libraries of larger molecules such as proteins. 
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It will be appreciated that the above protein-based assays may be performed with any of the 
proliferation-required polypeptides from Stapliylococciis cna-eus, Salmonella typhiimirhim, Klebsiella 
pjieumoniae, Pseitdomouas aemginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the 
5 polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10) or portions thereof. In 
addition, the above protein-based assays may be performed with homologous polypeptides or 
portions thereof. 
B. Cell-Based Assays 

Current cell-based assays used to identify or to characterize compounds for drug discovery 

1 0 and development frequently depend on detecting the ability of a test compound to modulate the 

activity of a target molecule located within a cell or located on the surface of a cell. An advantage 
of cell-based assays is that they allow the effect of a compound on a target molecule's activity to be 
detected within the physiologically relevant environment of the cell as opposed to an in vitro 
environment. Most often such target molecules are proteins such as enzymes, receptors and the like. 

1 5 However, target molecules may also include other molecules such as DNAs, lipids, carbohydrates 
and RNAs including messenger RNAs, ribosomal RNAs, tRNAs, regulatory RNAs and the like. A 
number of highly sensitive cell-based assay methods are available to those of skill in the art to 
detect binding and interaction of test compounds with specific target molecules. However, these 
methods are generally not highly effective when the test compound binds to or otherwise interacts 

20 with its target molecule with moderate or low affinity. In addition, the target molecule may not be 
readily accessible to a test compound in solution, such as when the target molecule is located inside 
the cell or within a cellular compartment. Thus, current cell-based assay methods are limited in that 
they are not effective in identifying or characterizing compounds that interact with their targets with 
moderate to low affinity or compounds that interact with targets that are not readily accessible. 

25 The cell-based assay methods of the present invention have substantial advantages over 

current cell-based assays. These advantages derive from the use of sensitized cells in which the 
level or activity of at least one proliferation-required gene product (the target molecule) has been 
specifically reduced to the point where the presence or absence of its function becomes a rate- 
determining step for cellular proliferation. Bacterial, fungal, plant, or animal cells can all be used 

30 with the present method. Such sensitized cells become much more sensitive to compounds that are 
active against the affected target molecule. Thus, cell-based assays of the present invention are 
capable of detecting compounds exhibiting low or moderate potency against the target molecule of 
interest because such compounds are substantially more potent on sensitized cells than on non- 
sensitized cells. The effect may be such that a test compound may be two to several times more 

35 potent, at least 10 times more potent, at least 20 times more potent, at least 50 times more potent, at 
least 100 times more potent, at least 1000 times more potent, or even more than 1000 times more 
potent when tested on the sensitized cells as compared to the non-sensitized cells. The 
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proliferation-required nucleic acids or polypeptides from Staphylococcus aureus. Salmonella 
typhimin'ium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi, or portions thereof, may be employed in any of the cell-based assays described 

5 herein. Similarly, homologous coding nucleic acids, homologous antisense nucleic acids, or 

homologous polypeptides or portions of the homologous nucleic acids or homologous polypeptides, 
may be employed in any of the cell-based assays described herein. 

Due in part to the increased appearance of antibiotic resistance in pathogenic 
microorganisms and to the significant side-effects associated with some currently used antibiotics, 

1 0 novel antibiotics acting at new targets are highly sought after in the art. Yet, another limitation in 
the current art related to cell-based assays is the problem of repeatedly identifying hits against the 
same kinds of target molecules in the same limited set of biological pathways. This may occur 
when compounds acting at such new targets are discarded, ignored or fail to be detected because 
compounds acting at the "old'' targets are encountered more frequently and are more potent than 

15 compounds acting at the new targets. As a result, the majority of antibiotics in use currently 
interact with a relatively small number of target molecules within an even more limited set of 
biological pathways. 

The use of sensitized cells of the current invention provides a solution to the above problem 
in two ways. First, desired compounds acting at a target of interest, whether a new target or a 

20 previously known but poorly exploited target, can now be detected above the "noise" of compounds 
acting at the ^^old'' targets due to the specific and substantial increase in potency of such desired 
compounds when tested on the sensitized cells of the current invention. Second, the methods used 
to sensitize cells to compounds acting at a target of interest may also sensitize these cells to 
compounds acting at other target molecules within the same biological pathway. For example, 

25 expriession of an antisense molecule to a gene encoding a ribosomal protein is expected to sensitize 
the cell to compounds acting at that ribosomal protein and may also sensitize the cells to 
compounds acting at any of the ribosomal components (proteins or rRNA) or even to compounds 
acting at any target which is part of the protein synthesis pathway. Thus an important advantage of 
the present invention is the ability to reveal new targets and pathways that were previously not 

3 0 readily accessible to drug discovery methods. 

Sensitized cells of the present invention are prepared by reducing the activity or level of a 
target molecule. The target molecule may be a gene product, such as an RNA or polypeptide 
produced from the proliferation-required nucleic acids from Staphylococcus ata-eus. Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 

35 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi (including a gene product produced from the nucleic acids of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012, such as the polypeptides of SEQ ID NOs.: 3801-3805, 4861- 
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5915, 10013-141 10) or from homologous nucleic acids. For example, the target molecule may be 
one of the polypeptides of SEQ ID NOs. 3801-3805, 4861-5915, 10013-141 10 or a homologous 
polypeptide. Alternatively, the target may be a gene product such as an RNA or polypeptide which 
is produced from a sequence within the same operon as the proliferation-required nucleic acids 
5 fiomStaphylococcmcmreiis, Salmonella typhimurhmj, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi or from homologous nucleic acids. In 
addition, the target may be an RNA or polypeptide in the same biological pathway as the 
proliferation-required nucleic acids from StaplTy>lococcus aureus. Salmonella typhimurium, 

10 Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 

Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or from 
homologous nucleic acids. Such biological pathways include, but are not limited to, en2:ymatic, 
biochemical and metabolic pathways as_well as pathways involved in the production of cellular 
structures such the cell wall. 

15 Current methods employed in the arts of medicinal and combinatorial chemistries are able 

to make use of structure-activity relationship information derived from testing compounds in 
various biological assays including direct binding assays and cell-based assays. Occasionally 
compounds are directly identified in such assays that are sufficiently potent to be developed as 
drugs. More often, initial hit compounds exhibit moderate or low potency. Once a hit compound is 

20 identified with low or moderate potency, directed libraries of compounds are synthesized and tested 
in order to identify more potent leads. Generally these directed libraries are combinatorial chemical 
libraries consisting of compounds with structures related to the hit compound but containing 
systematic variations including additions, subtractions and substitutions of various structural 
features. When tested for activity against the target molecule, structural features are identified that 

25 either alone or in combination with other features enhance or reduce activity. This information is 
used to design subsequent directed libraries containing compounds with enhanced activity against 
the target molecule. After one or several iterations of this process, compounds with substantially 
increased activity against the target molecule are identified and may be further developed as drugs. 
This process is facilitated by use of the sensitized cells of the present invention since compounds 

30 acting at the selected targets exhibit increased potency in such cell-based assays, thus; more 

compounds can now be characterized providing more useful information than would be obtained 
otherwise. 

Thus, it is now possible using cell-based assays of the present invention to identify or 
characterize compounds that previously would not have been readily identified or characterized 
35 including compounds that act at targets that previously were not readily exploited using cell-based 
assays. The process of evolving potent drug leads from initial hit compounds is also substantially 



-109- 



BNSDOCID: <WO 0170955A2_L> 



wo 01/70955 



PCT/USOl/09180 



improved by the cell-based assays of the present invention because, for the same number of test 
compounds, more structure-function relationship information is likely to be revealed. 

The method of sensitizing a cell entails selecting a suitable gene or operon. A suitable gene 
or operon is one whose transcription and/or expression is required for the proliferation of the cell to 
5 be sensitized. The next step is to introduce into the cells to be sensitized, an antisense RNA capable 
of hybridizing to the suitable gene or operon or to the RNA encoded by the suitable gene or operon. 
Introduction of the antisense RNA can be in the form of a vector in which antisense RNA is 
produced under the control of an inducible promoter. The amount of antisense RNA produced is 
modulated by varying an inducer concentration to which the cell is exposed and thereby varying the 

1 0 activity of the promoter driving transcription of the antisense RNA. Thus, cells are sensitized by 
exposing them to an inducer concentration that results in a sub-lethal level of antisense RNA 
expression. The requisite maount of inducer may be derived empiracally by one of skill in the art. 

In one embodiment of the cell-based assays, antisense nucleic acids complementary to the 
identified Staphylococcus aureus, Sahytonella typhimurium, Klebsiella pneumoniae, Pseudomonas 

1 5 aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 

influenzae, Helicobacter pylori, or Salmonella typhi nucleotide sequences or portions thereof 
(including antisense nucleic acids comprising a nucleotide sequence complementary to one of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, and the antisense nucleic acids of SEQ ID NOs.: 8- 
3795 or antisense nucleic acids comprising a nucleotide sequence complementary to portions of the 

20 foregoing nucleic acids thereof), antisense nucleic complementary to homologous coding nucleic 

acids or portions thereof or homologous antisense nucleic acids are used to inhibit the production of 
a proliferation-required protein. Vectors producing antisense RNA complementary to identified 
genes required for proliferation, or portions thereof, are used to limit the concentration of a 
proliferation-required protein without severely inhibiting growth. The proliferation-required 

25 protein may be one of the proteins of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 or a 
homologous polypeptide. To achieve that goal, a growth inhibition dose curve of inducer is 
calculated by plotting various doses of inducer against the corresponding growth inhibition caused 
by the antisense expression. From this curve, the concentration of inducer needed to achieve 
various percentages of antisense induced growth inhibition, from 1 to 100% can be determined. 

30 A variety of different regulatable promoters may be used to produce the antisense nucleic 

acid. Transcription from the regulatable promoters may be modulated by controlling the activity of 
a transcription factor repressor which acts at the regulatable promoter. For example, if transcription 
is modulated by affecting the activity of a repressor, the choice of inducer to be used depends on the 
repressor/operator responsible for regulating transcription of the antisense nucleic acid. If the 

35 regulatable promoter comprises a T5 promoter fused to a xylO (xylose operator; e.g. derived from 
Staphylococcus xylosis (Schnappinger, D. et al., FEMS Microbiol. Let. 129: 121-128 (1995)) then 
transcription of the antisense nucleic acid may be regulated by a xylose repressor. The xylose 
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repressor may be provided by ectoptic expression within an S. aureus cell of an exogenous xylose 
repressor gene, e.g. derived from S. xylosis DNA. In such cases transcription of antisense RNA 
from the promoter is inducible by adding xylose to the medium and the promoter is thus "xylose 
inducible." Similarly, IPTG inducible promoters may be used. For example, the highest 
concentration of the inducer that does not reduce the growth rate significantly can be estimated 
from the curve. Cellular proliferation can be monitored by growth medium turbidity via OD 
measurements. In another example, the concentration of inducer that reduces growth by 25% can 
be predicted from the curve. In still another example, a concentration of inducer that reduces 
growth by 50% can be calculated. Additional parameters such as colony forming units (cfu) can be 
used to measure cellular viability. 

Cells to be assayed are exposed to the above-determined concentrations of inducer. The 
presence of the inducer at this sub-lethal concentration reduces the amount of the proliferation 
required gene product to a sub-optimal amount in the cell that will still support growth. Cells 
grown in the presence of this concentration of inducer are therefore specifically more sensitive to 
inhibitors of the proliferation-required protein or RNA of interest or to inhibitors of proteins or 
RNAs in the same biological pathway as the proliferation-required protein or RNA of interest but 
not to inhibitors of unrelated proteins or RNAs. 

Cells pretreated with sub-inhibitory concentrations of inducer and thus containing a 
reduced amount of proliferation-required target gene product are then used to screen for compounds 
that reduce cell growth. The sub-lethal concentration of inducer may be any concentration, 
consistent with the intended use of the assay to identify candidate compounds to which the cells are 
more sensitive. For example, the sub-lethal concentration of the inducer may be such that growth 
inhibition is at least about 5%, at least about 8%, at least about 10%, at least about 20%, at least 
about 30%, at least about 40%, at least about 50%, at least about 60% at least about 75%, or more. 
Cells which are pre-sensitized using the preceding method are more sensitive to inhibitors of the 
target protein because these cells contain less target protein to inhibit than do wild-type cells. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising a nucleotide sequence complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, ov Salmonella typhi , or portions thereof, antisense 
nucleic acids complementary to homologous coding nucleic acids or portions thereof or 
homologous antisense nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aui^eus. Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aert4ginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or 
homologous polypeptides. 
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In another embodiment of the cell-based assays of the present invention, the level or 
activity of a proliferation required gene product is reduced using a mutation, such as a temperature 
sensitive mutation, in the gene encoding a gene product required for proliferation and an antisense 
nucleic acid comprising a nucleotide sequence complementary to the gene encoding the gene 
5 product required for proliferation or a portion thereof Growing the cells at an intermediate 
temperature between the permissive and restrict! ve temperatures of the temperature sensitive 
mutant where the mutation is in a proliferation-required gene produces cells with reduced activity 
of the proliferation-required gene product. The antisense RNA complementary to the proliferation- 
required sequence further reduces the activity of the proliferation required gene product. Drugs that 

1 0 may not have been found using either the temperature sensitive mutation or the antisense nucleic 
acid alone may be identified by determining whether cells in which transcription of the antisense 
nucleic acid has been induced and which are grown at a temperature between the permissive 
temperature and the restrictive temperature are substantially more sensitive to a test compound than 
cells in which expression of the antisense nucleic acid has not been induced and which are grown at 

15 a permissive temperature. Also drugs found previously from either the antisense nucleic acid alone 
or the temperature sensitive mutation alone may have a different sensitivity profile when used in 
cells combining the two approaches, and that sensitivity profile may indicate a more specific action 
of the drug in inhibiting one or more activities of the gene product. 

Temperature sensitive mutations may be located at different sites within the gene and 

20 correspond to different domains of the protein. For example, the dnaB gene of Escherichia coli 
encodes the replication fork DNA helicase. DnaB has several domains, including domains for 
oligomerization, ATP hydrolysis, DNA binding, interaction with primase, interaction with DnaC, 
and interaction with DnaA [(Biswas, E.E. and Biswas, S.B. 1999. Mechanism and DnaB helicase of 
Escherichia coli: structural domains involved in ATP hydrolysis, DNA binding, and 

25 oligomerization. Biochem. 38: 10919-10928; Hiasa, H. and Marians, KJ. 1999. Initiation of 

bidirectional replication at the chromosomal origin is directed by the interaction between helicase 
and primase. J. Biol. Chem. 274:27244-27248; San Martin, C, Radermacher, M., Wolpensinger, 
B., Engel, A., Miles, C.S., Dixon, N.E., and Carazo, J.M. 1998. Three-dimensional reconstructions 
from cryoelectron microscopy images reveal an intimate complex between helicase DnaB and its 

30 loading partner DnaC. Structure 6:501-9; Sutton, M.D., Carr, K.M., Vicente, M., and Kaguni, J.M. 
1998. Escherichia coli DnaA protein. The N-terminal domain and loading of DnaB helicase at the 
E. coli chromosomal origin. J. Biol. Chem. 273:34255-62.)]. Temperature sensitive mutations in 
different domains of DnaB confer different phenotypes at the restrictive temperature, which include 
either an abrupt stop or slow stop in DNA replication with or without DNA breakdown (Wechsler, 

35 J.A. and Gross, J.D. 1 97 1 . Escherichia coli mutants temperature-sensitive for DNA synthesis. Mol. 
Gen. Genetics 113:273-284) and termination of growth or cell death. Combining the use of 
temperature sensitive mutations in the dnaB gene that cause cell death at the restrictive temperature 
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with an antisense to the dnoB gene could lead to the discovery of very specific and effective 
inhibitors of one or a subset of activities exhibited by DnaB. 

It will be appreciated that the above method may be performed with any mutation which 
reduces but does not eliminate the activity or level of the gene product which is required for 
5 proliferation. 

It will be appreciated that the above cell-based assays may be performed using mutations 
in, such as temperature sensitive mutations, and antisense nucleic acids comprising a nucleotide 
sequence complementary to any of the genes encoding proliferation-required gene products from 
from Stqp/jyiococctts aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 

1 0 aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 

influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof (including the nucleic 
acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012), mutations in and antisense nucleic 
acids complementary to homologous coding nucleic acids or portions thereof or homologous 
antisense nucleic acids. In this way, the level or activity of a target, such as any of the proliferation- 

1 5 required polypeptides from Staphylococcus aureus. Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the 
polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110), or homologous polypeptides 
may be reduced. 

20 When screening for antimicrobial agents against a gene product required for proliferation, 

growth inhibition of cells containing a limiting amount of that proliferation-required gene.product 
can be assayed. Growth inhibition can be measured by directly comparing the amount of growth, 
measured by the optical density of the growth medium, between an experimental sample and a 
control sample. Alternative methods for assaying cell proliferation include measuring green 

25 fluorescent protein (GFP) reporter construct emissions, various enzymatic activity assays, and other 
methods well known in the art. 

It will be appreciated that the above method may be performed in solid phase, liquid phase 
or a combination of the two. For example, cells grown on nutrient agar containing the inducer of the 
antisense construct may be exposed to compounds spotted onto the agar surface. If desired, the 

30 cells may be grown on agar containing varying concentrations of the inducer. A compound's effect 
may be judged from the diameter of the resulting killing zone, the area around the compound 
application point in which cells do not grow. Multiple compounds may be transferred to agar plates 
and simultaneously tested using automated and semi-automated equipment including but not 
restricted to multi-channel pipettes (for example the Beckman Multimek) and multi-channel 

35 spotters (for example the Genomic Solutions Flexys). In this way multiple plates and thousands to 
millions of compounds may be tested per day. 
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The compounds may also be tested entirely in liquid phase using microtiter plates as 
described below. Liquid phase screening may be performed in microtiter plates containing 96, 384, 
1536 or more wells per microtiter plate to screen multiple plates and thousands to millions of 
compounds per day. Automated and semi-automated equipment may be used for addition of 
5 reagents (for example cells and compounds) and determination of cell density. 

EXAMPLE 9 

Cell-Based Assay Using Antisense Complementary to Genes Encoding Ribosomal Proteins 
The effectiveness of the above cell-based assay was validated using constructs transribing 
antisense RNA to the proliferation required £. coli genes rplL^ rpU, and rplW encoding ribosomal 

10 proteins L7/L12, LIO and L23 respectively. These proteins are essential components of the protein 
synthesis apparatus of the cell and as such are required for proliferation. These constructs were 
used to test the effect of antisense transcription on cell sensitivity to antibiotics known to bind to the 
ribosome and thereby inhibit protein S3aithesis. Constructs transcribing antisense RNA to several 
other genes (e/oD, vwC, yoJiH, and atpE/B\ the products of which are not involved in protein 

1 5 synthesis were used for comparison. 

First, pLexSBA (Krause et al., J. Mol. Biol. 274: 365 (1997)) vectors containing antisense 
constructs to either rplW or to elaD were introduced into separate E, coli cell populations. Vector 
introduction is a technique well known to those of ordinary skill in the art. The vectors of this 
example contain IPTG inducible promoters that drive the transcription of the antisense RNA in the 

20 presence of the inducer. However, those skilled in the art will appreciate that other inducible 

promoters may also be used. Suitable vectors are also well known in the art. Antisense clones to 
genes encoding different ribosomal proteins or to genes encoding proteins that are not involved in 
protein synthesis were utilized to test the effect of antisense transcription on cell sensitivity to the 
antibiotics known to bind to ribosomal proteins and inhibit protein synthesis. Antisense nucleic 

25 acids comprising a nucleotide sequence complementarty to the elaD, atpB&atpE, visC and yohH 

genes are referred to as AS-e/oD, AS-atpB/E, AS-visC, AS-j<9/7//^ respectively. These genes are not 
known to be involved in protein synthesis. Antisense nucleic acids to the rplL^ rplL&rpLI stnd rplW 
genes are referred to as AS-rplL, AS-rplL/J, and AS-r/^/RT respectively. These genes encode 
ribosomal proteins L7/L12 {rplL) LIO (rplJ) and L23 {rplW). Vectors containing these antisense 

30 nucleic acids were introduced into separate E, coli cell populations. 

The cell populations containing vectors producing AS-e/oD or AS-rplW were exposed to a 
range of IPTG concentrations in liquid medium to obtain the growth inhibitory dose curve for each 
clone (Fig. 1). First, seed cultures were grown to a particular turbidity measured by the optical 
density (OD) of the growth solution. The OD of the solution is directly related to the number of 

35 bacterial cells contained therein. Subsequently, sixteen 200 liquid medium cultures were grown 
in a 96 well microtiter plate at 37^ C with a range of IPTG concentrations in duplicate two-fold 
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serial dilutions from 1600 uM to 12.5 |iM (final concentration). Additionally, control cells were 
grown in duplicate without IPTG. These cultures were started from an inoculum of equal amounts 
of cells derived from the same initial seed culture of a clone of interest. The cells were grown for 
up to 1 5 hours and the extent of growth was determined by measuring the optical density of the 
5 cultures at 600 nm. When the control culture reached mid-log phase the percent growth (relative to 
the control culture) for each of the IPTG containing cultures was plotted against the log 
concentrations of IPTG to produce a growth inhibitory dose response curve for the IPTG. The 
concentration of IPTG that inhibits cell growth to 50% (IC50) as compared to the 0 mM IPTG 
control (0% growth inhibition) was then calculated from the curve. Under these conditions, an 

1 0 amount of antisense RNA was produced that reduced the expression levels of rplW or eloD to a 

degree such that growth of cells containing their respective antisense vectors was inhibited by 50%. 

Alternative methods of measuring growth are also contemplated. Examples of these 
methods include measurements of proteins, the expression of which is engineered into the cells 
being tested and can readily be measured. Examples of such proteins include green fluorescent 

15 protein (GFP), luciferase, and various enzymes. 

Cells were pretreated with the selected concentration of IPTG and then used to test the 
sensitivity of cell populations to tetracycline, erythromycin and other known protein synthesis 
inhibitors. Figure 1 is an IPTG dose response curve in E. coli transformed with an IPTG-inducible 
plasmid containing either an antisense clone to the E, coli rplV/ gene (AS-rplW) which encodes 

20 ribosomal protein L23 which is required for protein synthesis and essential for cell proliferation, or 
an antisense clone to the eloD (AS-elaD) gene which is not known to be involved in protein 
synthesis. 

An example of a tetracycline dose response curve is shown in Figures 2A and 2B for the 
rplW and elaD genes, respectively. Cells were grown to log phase and then diluted into medium 

25 alone or medium containing IPTG at concentrations which give 20% and 50% growth inhibition as 
determined by IPTG dose response curves. After 2.5 hours, the cells were diluted to a final ODaoo 
of 0.002 into 96 well plates containing (1) +/- IPTG at the same concentrations used for the 2.5 hour 
pre-incubation; and (2) serial two-fold dilutions of tetracycline such that the final concentrations of 
tetracycline range from 1 |4.g/ml to 15.6 ng/ml and 0 fig/ml. The 96 well plates were incubated at 

30 37**C and the ODeoo was read by a plate reader every 5 minutes for up to 1 5 hours. For each IPTG 
concentration and the no IPTG control, tetracycline dose response curves were determined when the 
control (absence of tetracycline) reached 0.1 OD600- 

To compare tetracycline sensitivity with and without IPTG, tetracycline ICsos were 
determined from the dose response curves (Figs. 3 A-B). Cells transcribing antisense nucleic acids 

35 AS-rplL or AS-rplW to genes encoding ribosomal proteins L7/L12 and L23 respectively showed 
increased sensitivity to tetracycline (Fig. 2A) as compared to cells with reduced levels of the elaD 
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gene product (AS-elaD) (Fig. 2B). Figure 3 shows a summary bar chart in which the ratios of 
tetracycline ICsos determined in the presence of IPTG which gives 50% growth inhibition versus 
tetracycline ICsos determined without IPTG (fold increase in tetracycline sensitivity) were plotted. 
Cells with reduced levels of either L7/L1 2 (encoded by genes j^plL, rpU) or L23 (encoded by the 
5 rplW gene) showed increased sensitivity to tetracycline (Fig. 3). Cells expressing antisense to 

genes not known to be involved in protein synthesis {AS-atpB/E, AS-visC, AS-elaD, AS-yohH) did 
not show the same increased sensitivity to tetracycline, validating the specificity of this assay (Fig. 
3). 

In addition to the above, it has been observed in initial experiments that clones transcribing 

10 antisense RNA to genes involved in protein synthesis (including genes encoding ribosomal proteins 
L7/L12 & LIO, L7/L12 alone, L22, and LI 8, as well as genes encoding rRNA and Elongation 
Factor G) have increased sensitivity to the macrolide, erythromycin, whereas clones transcribing 
antisense to the non-protein synthesis genes eloD, atpB/E and visC do not. Furthermore, the clone 
transcribing antisense to rplL and rplJ {AS-rplUJ) does not show increased sensitivity to nalidixic 

15 acid and ofloxacin, antibiotics which do not inhibit protein synthesis. 

The results with the ribosomal protein genes rplLy rpU^ and rplW as well as the initial 
results using various other antisense clones and antibiotics show that limiting the concentration of 
an antibiotic target makes cells more sensitive to the antimicrobial agents that specifically interact 
with that protein. The results also show that these cells are sensitized to antimicrobial agents that 

20 inhibit the overall function in which the protein target is involved but are not sensitized to 

antimicrobial agents that inhibit other functions. It will be appreciated that the cell-based assays 
described above may be implemented using the Staphylococcus aureus. Salmonella typhimurium, 
Klebsiella pnewnoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi antisense 

25 nucleotide sequences which inhibit the activity of genes required for proliferation described herein 
(including the antisense nucleic acids of SEQ ID NOs.: 8-3795) or antisense nucleic acids 
comprising nucleotide sequences which are complementary to the sequences of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012 or portions thereof 

It will be appreciated that the above cell-based assays may be performed using antisense 

30 nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus. Salmonella typhimuritmt, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , or portions thereof, antisense nucleic acids complementary to homologous 
coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In this way, the 

35 level or activity of a target, such as any of the proliferation-required polypeptides fi-om 

Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneimioniae, Pseudomonas aeruginosa. 
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Enrerococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi, or homologous polypeptides may be reduced. 

The cell-based assay described above may also be used to identify the biological pathway 
in which a proliferation-required nucleic acid or its gene product lies. In such methods, cells 
transcribing a sub-lethal level of antisense to a target proliferation-required nucleic acid and control 
cells in which transcription of the antisense has not been induced are contacted with a panel of 
antibiotics known to act in various pathways. If the antibiotic acts in the pathway in which the 
target proliferation-required nucleic acid or its gene product lies, cells in which transcription of the 
antisense has been induced will be more sensitive to the antibiotic than cells in which expression of 
the antisense has not been induced. 

As a control, the results of the assay may be confirmed by contacting a panel of cells 
transcribing antisense nucleic acids to many different proliferation-required genes including the 
target proliferation-required gene. If the antibiotic is acting specifically, heightened sensitivity to 
the antibiotic will be observed only in the cells transcribing antisense to a target proliferation- 
required gene (or cells expressing antisense to other proliferation-required genes in the same 
pathway as the target proliferation-required gene) but will not be observed generally in all cells 
expressing antisense to proliferation-required genes. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi .(including antisense nucleic acids complementary to SEQ ID NOs: 3796-3800, 
3806-4860, 59 1 6- 1 00 1 2, or the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions 
thereof, antisense nucleic acids comprising nucleotide sequences complementary to homologous 
coding nucleic acids or portions thereof, or homologous antisense nucleic acids In this way, the 
level or activity of a target, such as any of the proliferation-required polypeptides from 
Staplrylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 
486 1-5915, 1 00 1 3- 1 4 1 1 0), or homologous polypeptides may be reduced. 

Similarly, the above method may be used to determine the pathway on which a test 
compound, such as a test antibiotic acts. A panel of cells, each of which transcribes an antisense to 
a proliferation-required nucleic acid in a known pathway, is contacted with a compound for which it 
is desired to determine the pathway on which it acts. The sensitivity of the panel of cells to the test 
compound is determined in cells in which transcription of the antisense has been induced and in 
control cells in which expression of the antisense has not been induced. If the test compound acts 
on the pathway on which an antisense nucleic acid acts, cells in which expression of the antisense 
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has been induced will be more sensitive to the compound than cells in which expression of the 
antisense has not been induced. In addition, control cells in which expression of antisense to 
proliferation-required genes in other pathways has been induced will not exhibit heightened 
sensitivity to the compound. In this way, the pathway on which the test compound acts may be 
5 determined. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Staplrylococcus aureus, Salmonella iyphimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcusfaecalis, 
10 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including antisense nucleic 
acids complementary to SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012, such as the antisense 
nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, antisense nucleic acids complementary 
to homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 
1 5 Stapljylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-141 10) or homologous polypeptides may be reduced. 

The Example below provides one method for performing such assays. 
20 EXAMPLE 10 

Identification of the Pathway in which a Proliferation-Required 
Gene Lies or the Pathway on which an Antibiotic Acts 
A. Preparation of Bacterial Stocks for Assay 

To provide a consistent source of cells to screen, frozen stocks of host bacteria containing 
25 the desired antisense construct are prepared using standard microbiological techniques. For 
example, a single clone of the microorganism can be isolated by streaking out a sample of the 
original stock onto an agar plate containing nutrients for cell growth and an antibiotic for which the 
antisense construct contains a selectable marker which confers resistance. After overnight growth 
an isolated colony is picked from the plate with a sterile needle and transferred to an appropriate 
30 liquid growth medium containing the antibiotic required for maintenance of the plasmid. The cells 
are incubated at 30*'C to 37°C with vigorous shaking for 4 to 6 hours to yield a culture in 
exponential growth. Sterile glycerol is added to 15% (volume to volume) and 100|xL to 500 jiL 
aliquots are distributed into sterile cryotubes, snap frozen in liquid nitrogen, and stored at -80®C for 
future assays. 
35 B. Growth of Bacteria for Use in the Assay 
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A day prior to an assay, a stock vial is removed from the freezer, rapidly thawed (37®C 
water bath) and a loop of culture is streaked out on an agar plate containing nutrients for cell growth 
and an antibiotic to which the selectable marker of the antisense construct confers resistance. After 
overnight growth at 37°C, ten randomly chosen, isolated colonies are transferred from the plate 
(sterile inoculum loop) to a sterile tube containing 5 mL of LB medium containing the antibiotic to 
which the antisense vector confers resistance. After vigorous mixing to form a homogeneous cell 
suspension, the optical density of the suspension is measured at 600 nm (ODeoo) and if necessary an 
aliquot of the suspension is diluted into a second tube of 5 mL, sterile, LB medium plus antibiotic to 
achieve an ODeoo ^ 0.02 absorbance units. The culture is then incubated at 37° C for 1-2 hrs with 
shaking until the ODeoo reaches OD 0.2 - 0.3. At this point the cells are ready to be used in the 
assay. 

C. Selection of Media to be Used in Assav 

Two-fold dilution series of the inducer are generated in culture niedia containing the 
appropriate antibiotic for maintenance of the antisense construct. Several media are tested side by 
side and three to four wells are used to evaluate the effects of the inducer at each concentration in 
each media. For example, LB broth, TBD broth and Muller-Hinton media may be tested with the 
inducer xylose at the following concentrations, 5 mM, 10 mM, 20 mM, 40 mM, 80 mM, 120 mM 
and 160 mM. Equal volumes of test media-inducer and cells are added to the wells of a 384 well 
microtiter plate and mixed. The cells are prepared as described above and diluted 1 : 1 00 in the 
appropriate media containing the test antibiotic immediately prior to addition to the microtiter plate 
wells. For a control, cells are also added to several wells of each media that do not contain inducer, 
for example 0 mM xylose. Cell growth is monitored continuously by incubation at 37°C in a 
microtiter plate reader monitoring the ODeoo of the wells over an 1 8-hour period. The percent 
inhibition of growth produced by each concentration of inducer is calculated by comparing the rates 
of logarithmic growth against that exhibited by cells growing in medium without inducer. The 
medium yielding greatest sensitivity to inducer is selected for use in the assays described below. 

D. Measurement of Test Antibiotic Sensitivity in the Absence of Antisense Construct Induction 

Two- fold dilution series of antibiotics of known mechanism of action are generated in the 
culture medium selected for fijrther assay development that has been supplemented with the 
antibiotic used to maintain the construct. A panel of test antibiotics known to act on different 
pathways is tested side by side witli three to four wells being used to evaluate the effect of a test 
antibiotic on cell growth at each concentration. Equal volumes of test antibiotic and cells are added 
to the wells of a 384 well microtiter plate and mixed. Cells are prepared as described above using 
the medium selected for assay development supplemented with the antibiotic required to maintain 
the antisense construct and are diluted 1:100 in identical medium immediately prior to addition to 
the microtiter plate wells. For a control, cells are also added to several wells that lack antibiotic. 
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but contain the solvent used to dissolve the antibiotics. Cell growth is monitored continuously by 
incubation at 37°C in a microtiter plate reader monitoring the ODeoo of the wells over an 1 8-hour 
period. Tlie percent inhibition of growth produced by each concentration of antibiotic is calculated 
by comparing the rates of logarithmic grov^h against that exhibited by cells growing in medium 
5 without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an IC50 value for each antibiotic. 

E. Measurement of Test Antibiotic Sensitivity in the Presence of Antisense Construct Inducer 

The culture medium selected for use in the assay is supplemented with inducer at 
concentrations shown to inhibit cell grov^ by 50% and 80% as described above, as well as the 

1 0 antibiotic used to maintain the construct. Two-fold dilution series of the panel of test antibiotics 
used above arc generated in each of these media. Several antibiotics are tested side by side in each 
medium with three to four wells being used to evaluate the effects of an antibiotic on cell growth at 
each concentration. Equal volumes of test antibiotic and cells are added to the wells of a 384 well 
microtiter plate and mixed. Cells are prepared as described above using the medium selected for 

1 5 use in the assay supplemented with the antibiotic required to maintain the antisense construct. The 
cells are diluted 1 : 100 into two 50 mL aliquots of identical medium containing concentrations of 
inducer that have been shown to inhibit cell growth by 50% and 80 % respectively and incubated at 
37°C with shaking for 2.5 hours. Immediately prior to addition to the microtiter plate wells, the 
cultures are adjusted to an appropriate OD600 (typically 0.002) by dilution into warm (37°C) sterile 

20 medium supplemented with identical concentrations of the inducer and antibiotic used to maintain 
the antisense construct. For a control, cells are also added to several wells that contain solvent used 
to dissolve test antibiotics but which contain no antibiotic. Cell grovsth is monitored continuously 
by incubation at 37°C in a microtiter plate reader monitoring the ODeoo of the wells over an 1 8-hour 
period. The percent inhibition of grov^ produced by each concentration of antibiotic is calculated 

25 by comparing the rates of logarithmic growth against that exhibited by cells growing in medium 
without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an ICso value for each antibiotic. 

F. Determining the Specificity of the Test Antibiotics 

A comparison of the IC50S generated by antibiotics of known mechanism of action under 
30 antisense induced and non-induced conditions allows the pathway in which a proliferation-required 
nucleic acid lies to be identified. If cells expressing an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation-required gene are selectively sensitive to an 
antibiotic acting via a particular pathway, then the gene against which the antisense acts is involved 
in the pathway on which the antibiotic acts. 
35 G. Identification of Pathway in which a Test Antibiotic Acts 
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As discussed above, the cell-based assay may also be used to determine the pathway 
against which a test antibiotic acts. In such an analysis, the pathways against which each member 
of a panel of antisense nucleic acids acts are identified as described above. A panel of cells, each 
containing an inducible vector which transcribes an antisense nucleic acid comprising a nucleotide 
5 sequence complementary to a gene in a known proliferation-required pathway, is contacted with a 
test antibiotic for which it is desired to determine the pathway on which it acts under inducing and 
non-inducing conditions. If heightened sensitivity is observed in induced cells transcribing 
antisense complementary to a gene in a particular pathway but not in induced cells transcribing 
antisense nucleic acids comprising nucleotide sequences complementary to genes in other 
1 0 pathways, then the test antibiotic acts against the pathway for which heightened sensitivity was 
observed. 

One skilled in the art will appreciate that further optimization of the assay conditions, such 
as the concentration of inducer used to induce antisense transcription and/or the growth conditions 
used for the assay (for example incubation temperature and medium components) may further 

1 5 increase the selectivity and/or magnitude of the antibiotic sensitization exhibited. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Stapljyiococcus aureus. Salmonella typhimttrium, Klebsiella pneumoniae, -% 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

20 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , (including antisense nucleic 

acids comprising nucleotide sequences complemenatary to SEQ ID NOs: 3796-3800, 3806-4860, :> 
59 1 6- 1 00 1 2, such as the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, . 
antisense nucleic acids complementary to homologous coding nucleic acids or portions thereof, or .* 
homologous antisense nucleic acids In this way, the level or activity of a target, such as any of the 

25 proliferation-required polypeptides from Staphylococcus aureus. Salmonella typhimuriian, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including 
the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013-14110), or homologous 
polypeptides may be reduced. 

30 The following example confirms the effectiveness of the methods described above. 

EXAMPLE 11 

Identification of the Biological Pathwav in which a Proliferation-Required Gene Lies 
The effectiveness of the above assays was validated using proliferation-required genes from 
E. coli which were identified using procedures similar to those described above. Antibiotics of 
35 various chemical classes and modes of action were purchased from Sigma Chemicals (St. Louis, 
MO). Stock solutions were prepared by dissolving each antibiotic in an appropriate aqueous 
solution based on information provided by the manufacturer. The final working solution of each 
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antibiotic contained no more than 0.2% (w/v) of any organic solvent. To determine their potency 
against a bacterial strain engineered for transcription of an antisense comprising a nucleotide 
sequence complementary to a proliferation-required SOS ribosomal protein, each antibiotic was 
serially diluted two- or three- fold in growth medium supplemented with the appropriate antibiotic 
5 for maintenance of the antisense construct. At least ten dilutions were prepared for each antibiotic. 
25 |iL aliquots of each dilution were transferred to discrete wells of a 384-well niicroplate (the 
assay plate) using a multi-channel pipette. Quadruplicate wells were used for each dilution of an 
antibiotic under each treatment condition (plus and minus inducer). Each assay plate contained 
twenty wells for cell growth controls (growth medium replacing antibiotic), ten wells for each 

10 treatment (plus and minus inducer, in this example IPTG). Assay plates were usually divided into 
the two treatments: half the plate containing induced cells and an appropriate concentrations of 
inducer (in this example IPTG) to maintain the state of induction, the other half containing non- 
induced cells in the absence of IPTG. 

Cells for the assay were prepared as follows. Bacterial cells containing a construct, from 

1 5 which transcription of antisense nucleic acid comprising a nucleotide sequence complementary to 
rplL and rplJ (AS-rplL/J), which encode proliferation-required SOS ribosomal subunit proteins, is 
inducible in the presence of IPTG, were grown into exponential growth (OD^oo 0.2 to 0.3) and then 
diluted 1:100 into fresh medium containing either 400 \\M or 0 \xM inducer (IPTG). These cultures 
were incubated at 37° C for 2.5 hr. After a 2.5 hr incubation, induced and non-induced cells were 

20 respectively diluted into an assay medium at a final ODeoo value of 0.0004. The medium contained 
an appropriate concentration of the antibiotic for the maintenance of the antisense construct. In 
addition, the medium used to dilute induced cells was supplemented with 800 jiM IPTG so that 
addition to the assay plate would result in a final IPTG concentration of 400 jxM. Induced and non- 
induced cell suspensions were dispensed (25 |j,l/well) into the appropriate wells of the assay plate as 

25 discussed previously. The plate was then loaded into a plate reader, incubated at constant 

temperature, and cell growth was monitored in each well by the measurement of light scattering at 
595 nm. Growth was monitored every 5 minutes until the cell culture attained a stationary growth 
phase. For each concentration of antibiotic, a percentage inhibition of growth was calculated at the 
time point corresponding to mid-exponential growth for the associated control wells (no antibiotic, 

30 plus or minus IPTG). For each antibiotic and condition (plus or minus IPTG), a plot of percent 
inhibition versus log of antibiotic concentration was generated and the IC50 determined. A 
comparison of the IC50 for each antibiotic in the presence and absence of IPTG revealed whetlier 
induction of the antisense construct sensitized the cell to the mechanism of action exhibited by the 
antibiotic. Cells which exhibited a statistically significant decrease in the IC50 value in the presence 

35 of inducer were considered to have an increased sensitivity to the test antibiotic. 
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The results are provided in the table below, which lists the classes and names of the 
antibiotics used in the analysis, the targets of the antibiotics, the IC50 in the absence of IPTG, the 
IC50 in the presence of IPTG, the concentration units for the IC50S, the fold increase in IC50 in the 
presence of IPTG, and whether increased sensitivity was observed in the presence of IPTG. 
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The above results demonstrate that induction of an antisense RNA complementary to genes 
encoding SOS ribosomal subunit proteins results in a selective and highly significant sensitization of 
cells to antibiotics that inhibit ribosomal function and protein synthesis. The above results further 
demonstrate that induction of an antisense to an essential gene sensitizes a cell or microorganism to 
5 compounds that interfere with that gene product's biological role. This sensitization is restricted to 
compounds that interfere with pathways associated with the targeted gene and its product. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus. Salmonella typhimurium, Klebsiella pnetmwniae, Pseudomonas aeruginosa, Enterococcus 
10 faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs. 3796-3800, 
3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 
' thereof or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 
1 5 any of the proliferation-required polypeptides from Staphylococcus aureus. Salmonella 
typhimuriunty Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi i (including the polypeptides of SEQ ID NOs.: 3801-3805, 4861 -591 5, 10013- 
141 10), or homologous polypeptides may be reduced. 
20 Example 1 1 A below describes an analysis performed in Staphylococcus aureus, 

EXAMPLE llA 

Identification of the Biological Pathwav in which a Gene Required for 
Proliferation of Staphylococcus aureus Lies 
Antibiotics of various chemical classes and modes of action were purchased from chemical 
25 suppliers, for example Sigma Chemicals (St, Louis, MO). Stock solutions were prepared by 

dissolving each antibiotic in an appropriate aqueous solution based on information provided by the 
manufacturer. The final working solution of each antibiotic contained no more than 0.2% (w/v) of 
any organic solvent. 

To determine its potency against a bacterial strain containing an antisense nucleic acid 
30 comprising a nucleotide sequence complementary to the nucleotide sequence encoding the Beta 

subunit of DNA gyrase (which is required for proliferation) under the control of a xylose inducible 
promoter, each antibiotic was serially diluted two- or three- fold in growth medium supplemented 
with the appropriate antibiotic for maintenance of the antisense construct. At least ten dilutions 
were prepared for each antibiotic. 
35 Aliquots (25 fiL) of each dilution were transferred to discrete wells of a 384-well 

microplate (the assay plate) using a multi-channel pipette. Quadruplicate wells were used for each 
dilution of an antibiotic under each treatment condition (plus and minus inducer). Each assay plate 
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contained twenty wells for cell growth controls (growth medium, no antibiotic), ten wells for each 
treatment (plus and minus inducer, xylose, in this example). Half the assay plate contained induced 
cells (in this example Staphylococcus aureus cells) and appropriate concentrations of inducer ( 
xylose, in this example) to maintain the state of induction while the other half of the assay plate 
5 contained non- induced cells maintained in the absence of inducer. 
Preparation of Bacterial Cells 

Cells of a bacterial clone containing a construct in which transcription of antisense 
comprising a nucleotide sequence complementary to the sequence encoding the Beta subunit of 
DNA gyrase under the control of tlie xylose inducible promoter (SlMl 000000 1F08) were grown 
1 0 into exponential growth (OD600 0.2 to 0.3) and then diluted 1 : 100 into fresh medium containing 
either 12 mM or 0 mM inducer (xylose). These cultures were incubated at 3T C for 2.5 hr. The 
presence of inducer (xylose) in the medium initiates and maintains production of antisense RNA 
from the antisense construct. After a 2.5 hr incubation, induced and non-induced cells were 
respectively diluted into an assay medium containing an appropriate concentration of the antibiotic 
1 5 for the maintenance of the antisense construct. In addition, medium used to dilute induced cells 
was supplemented with 24 mM xylose so that addition to the assay plate would result in a final 
xylose concentration of 12 mM. The cells were diluted to a final ODeoo value of 0.0004. 

Induced and non-induced cell suspensions were dispensed (25 p.l/well) into the appropriate 
wells of the assay plate as discussed previously. The plate was then loaded into a plate reader and 
20 incubated at constant temperature while cell growth was monitored in each well by the 

measurement of light scattering at 595 nm. Growth was monitored every 5 minutes until the cell 
culture attained a stationary growth phase. For each concentration of antibiotic, a percentage 
inhibition of growth was calculated at the time point corresponding to mid-exponential growth for 
the associated control wells (no antibiotic, plus or minus xylose). For each antibiotic and condition 
25 (plus or minus xylose), plots of percent inhibition versus Log of antibiotic concentration were 
generated and IC50S determined. 

A comparison of each antibiotic's IC50 in the presence and absence of inducer ( xylose, in 
this example) reveals whether induction of the antisense construct sensitized the cell to the 
antibiotic's mechanism of action. If the antibiotic acts against the p subunit of DNA gyrase, the 
30 IC50 of induced cells will be significantly lower than the IC50 of uninduced cells. 

Figure 4 lists the antibiotics tested, their targets, and their fold increase in potency between 
induced cells and uninduced cells. As illustrated in Figure 4, the potency of cefotaxime, cefoxitin, 
fusidic acid, lincomycin, tobramycin, trimethoprim and vancomycin, each of which act on targets 
other than the P subunit of gyrase, was not significantly different in induced cells as compared to 
35 uninduced cells. However, the potency of novobiocin, which is known to act against the Beta 
subunit of DNA gyrase, was significantly different between induced cells and uninduced cells. 
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Thus, induction of an antisense nucleic acid comprising a nucleotide sequence 
complementary to the sequence encoding the p subunit of gyrase results in a selective and 
significant sensitization of Staphylococcus aureus cells to an antibiotic which inhibits the activity of 
this protein. Furthermore, the results demonstrate that induction of an antisense construct to an 
5 essential gene sensitizes a cell or microorganism to compounds that interfere v^ith that gene 

product's biological role. This sensitization is apparently restricted to compounds that interfere 
with the targeted gene and its product. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 

10 aureus. Salmonella typhimuriu?7j, Klebsiella pneumoniae, Pseudomonas aenginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs.: 3796-3800, 
3 806-4860, 59 1 6- 1 00 1 2, such as the antisense nucleic acids of SEQ ID NOs. 8-3 795), or portions 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 

15 thereof, or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 
any of the proliferation-required polypeptides from Staphylococcus aureus. Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa,Enterococcus faecalis Escherichia ■ - 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi, or &■ 
homologous polypeptides may be reduced. > 

20 Assays utilizing antisense constructs to essential genes or portions thereof can be used to 

identify compounds that interfere with the activity of those gene products. Such assays could be ^. 
used to identify drug leads, for example antibiotics. " 

Panels of cells transcribing different antisense nucleic acids can be used to characterize the j% 
point of intervention of a compound affecting an essential biochemical pathway including 

25 antibiotics with no known mechanism of action. 

Assays utilizing antisense constructs to essential genes can be used to identify compounds 
that specifically interfere with the activity of multiple targets in a pathway. Such constructs can be 
used to simultaneously screen a sample against multiple targets in one pathway in one reaction 
(Combinatorial HTS). 

30 Furthermore, as discussed above, panels of antisense construct-containing cells may be 

used to characterize the point of intervention of any compound affecting an essential biological 
pathway including antibiotics with no known mechanism of action. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
35 aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids comprising nucleotide sequences 
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complementary to SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic 
acids of SEQ ID NOs. 8-3795), or portions thereof, antisense nucleic acids complementary to 
homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 
5 Staphylococcus aureus^ Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or homologous polypeptides may be reduced. 

Another embodiment of the present invention is a method for determining the pathway 
against which a test antibiotic compound is active, in which the activity of target proteins or nucleic 
1 0 acids involved in proliferation-required pathways is reduced by contacting cells with a sub-lethal 
concentration of a known antibiotic which acts against the target protein or nucleic acid. In one 
embodiment, the target protein or nucleic acid corresponds to a proliferation-required nucleic acid 
identified using the methods described above, such as the polypeptides of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10, or homologous polypeptides. The method is similar to those 
1 5 described above for determining which pathway a test antibiotic acts against, except that rather than 
reducing the activity or level of a proliferation-required gene product using a sub-lethal level of 
antisense to a proliferation-required nucleic acid, the sensitized cell is generated by reducing the 
activity or level of the proliferation-required gene product using a sub-lethal level of a known 
antibiotic which acts against the proliferation required gene product. Heightened sensitivity 
20 determines the pathway on which the test compound is active. 

Interactions between drugs which affect the same biological pathway have been described 
in the literature. For example, Mecillinam (Amdinocillin) binds to and inactivates the penicillin 
binding protein 2 (PBP2, product of the mrdA in E. coli). This antibiotic interacts with other 
antibiotics that inhibit PBP2 as well as antibiotics that inhibit other penicillin binding proteins such 
25 as PBP3 [(Gutmann, L., Vincent, S., Billot-Klein, D., Acar, J.F., Mrena, E., and Williamson, R. 

(1986) Involvement of penicillin-binding protein 2 with other penicillin-binding proteins in lysis of 
Escherichia coli by some beta-lactam antibiotics alone and in synergistic lytic effect of 
amdinocillin (mecillinam). Antimicrobial Agents & Chemotherapy, 30:906-912)]. Interactions 
between drugs could, therefore, involve two drugs that inhibit the same target protein or nucleic 
30 acid or inhibit different proteins or nucleic acids in the same pathway [(Fukuoka, T,, Domon, H., 
Kakuta, M., Ishii, C, Hirasawa, A., Utsui, Y., Ohya, S., and Yasuda, H. (1997) Combination effect 
between panipenem and vancomycin on highly methicillin-resistant iS/op/iy/ococcws aureus, Japan. 
J. Antibio. 50:41 1-419; Smith, C.E., Foleno, B.E., Barrett, J.F., and Frosc, M.B. (1997) Assessment 
of the synergistic interactions of levofloxacin and ampicillin against Enterococcus faecium by the 
35 checkerboard agar dilution and time-kill methods. Diagnos. Microbiol. Infect. Disease 27:85-92; 
den Hollander, J.G., Horrevorts, A.M., van Goor, M.L., Verbrugh, H.A., and Mouton, J.W. (1997) 
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Synergism between tobramycin and ceftazidime against a resistant Pseudomonas aeruginosa strain, 
tested in an in vitro pharmacokinetic model. Antimicrobial Agents & Chemotherapy. 4 1:95- 110)]. 

Two drugs may interact even though they inhibit different targets. For example, the proton 
pump inhibitor. Omeprazole, and the antibiotic. Amoxycillin, two synergistic compounds acting 
5 together, can cure Helicobacter pylori infection [( Gabryelewicz, A., Laszewicz, W., 

Dzicniszewski, J., Ciok, J., Marlicz, K., Bielecki, D., Popiela, T., Legutko, J., Knapik, Z., 
Poniewicrka, E. (1997) Multicenter evaluation of dual-therapy (omeprazol and amoxycillin) for 
Helicobacier pyloii-associated duodenal and gastric ulcer (two years of the observation). J. Physiol. 
Pharmacol. 48 Suppl 4:93-105)]. 

1 0 The growth inhibition from the sub-lethal concentration of the knovm antibiotic may be at 

least about 5%, at least about 8%, at least about 10%, at least about 20%, at least about 30%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 

15 growth inhibition. 

Cells are contacted with a combination of each member of a panel of known antibiotics at a 
sub-lethal level and varying concentrations of the test antibiotic. As a control, the cells are 
contacted with varying concentrations of the test antibiotic alone. The ICso of the test antibiotic in 
the presence and absence of the known antibiotic is determined. If the ICsoS in the presence and 

20 absence of the known drug are substantially similar, then the test drug and the known drug act on 
different pathways. If the ICsos are substantially different, then the test drug and the known drug 
act on the same pathway. 

It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 

25 required nucleic acids from Staphylococcus aureus, Salmonella typhifnurium, Klebsiella 

pneumoniae. Pseudomonas aeruginosa, Enterococci4S faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the products 
of SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012, or portions thereof, or the products of 
homologous coding nucleic acids or portions thereof. In this way, the level or activity of a target, 

30 such as any of the proliferation-required polypeptides from Staphylococcus aureus. Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
141 10), or homologous polypeptides may be reduced. 

35 Another embodiment of the present invention is a method for identifying a candidate 

compound for use as an antibiotic in which the activity of target proteins or nucleic acids involved 
in proliferation-required pathways is reduced by contacting cells with a sub-lethal concentration of 
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a known antibiotic which acts against the target protein or nucleic acid. In one embodiment, the 
target protein or nucleic acid is a target protein or nucleic acid corresponding to a proliferation- 
required nucleic acid identified using the methods described above. The method is similar to those 
described previously herein for identifying candidate compounds for use as antibiotics except that 
rather than reducing the activity or level of a proliferation-required gene product using a sub-lethal 
level of antisense to a proliferation-required nucleic acid, the activity or level of the proliferation- 
required gene product is reduced using a sub-lethal level of a known antibiotic which acts against 
the proliferation required gene product 

The growth inhibition from the sub-lethal concentration of the known antibiotic may be at 
least about 5%, at least about 8%, at least about 10%, at least about 20%, at least about 30%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 
grovs^ inhibition. 

In order to characterize test compounds of interest, cells are contacted with a panel of 
known antibiotics at a sub-lethal level and one or more concentrations of the test compound. As a 
control, the cells are contacted with the same concentrations of the test compound alone. The IC50 
of the test compound in the presence and absence of the known antibiotic is determined. If the IC50 
of the test compound is substantially different in the presence and absence of the known drug then 
the test compound is a good candidate for use as an antibiotic. As discussed above, once a 
candidate compound is identified using the above methods its structure may be optimized using 
standard techniques such as combinatorial chemistry. 

Representative known antibiotics which may be used in each of the above methods are 
provided in Table IV below. However, it will be appreciated that other antibiotics may also be 
used. 



TABLE IV 



Antibiotics and Their Targets 



ANTIBIOTIC 



INHIBITS/TARGET 



RESISTANT 
MUTANTS 



Inhibitors of Transcription 



Rifamycin, Rifampicin 

Rifabutin Rifaximin 
Streptolydigin 



Inhibits initiation of transcription/B- 
subunit RNA polymerase, rpoB 
Accelerates transcription chain 
tennination/fi-subunitRNA polymerase 
an acyclic ansamycin, inhibits RNA 
polymerase 

Intercalates between 2 successive G-C 
pairs, rpoB, inhibits RNA synthesis 



rpoB, crp^ cyaA 



rpoB 



Streptovaricin 



rpoB 



Actinomycin D+EDTA 



pldA 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Inhibitors of Nucleic Acid Metabolism 




Quinolones, 


subunit gyrase and/or topoisomerase 




Nalidixic acid Oxolinic 


IV.gyrA 


gyrAorB, icd, sloB 


acid 




Fluoroquinolones 


subunit gyrase,gyr^ and/or 


gyrA 


Ciprofloxacin, 


topoisomerase IV (probable target in 


norA (efflux in 


Norfloxacin 


Staph) 


Staph) 






hipQ 


Coumerins 


Inhibits ATPase activity of B-subunit 




Novobiocin 


gyrase, gyrB 


gyrB, cysB, cys£. 






nov, ompA 


Coumermycin 


Inhibits ATPase activity of 6-subunit 


gyrB, hisW 




gyrase, gyrB 




Albicidin 


DNA synthesis 


tsx (nucleoside 






channel) 


Metronidazole 


Causes single-strand breaks in DNA 


nar_ 


Inliibitors of Metabolic Pathways 




Sulfonamides, 


blocks synthesis of 


folP, gpt, pabA, 


Sulfanilamide 


dihydrofolate,dihydro-pteroate 


pabB, pabC 




synthesis,yb/P 


Trimethoprim, 


Inhibits dihydrofolate reductase,/©//! 


folA, thyA 


Showdomycin 


Nucleoside analogue capable of 


nupC, pnp 




alkylating sulfhydryl groups, inhibitor of 






thymidylate synthetase 




Thialactomycin 


type II fatty acid synthase inhibitor 


emrB 






fadBy emrB due to 


Psicofiiranine 




gene dosage 


Adenosine glycoside antibiotic, target is 


guaA,B 




GMP synthetase 




Triclosan 


Inhibits fatty acid synthesis 


fabl (envAd) 


Diazoborines Isoniazid, 


heterocyclic, contain boron, inhibit fatty 


fabI (envM) 


Ethionamide 


acid synthesis, enoyl-ACP reductase. 




fabi 




Inhibitors of Translation 






Phenylpropanoids 


Binds to ribosomal peptidyl transfer 




Chloramphenicol, 


center preventing peptide translocation/ 


rrn, cmlA, marA, 




binds to S6, L3, L6, LI 4, LI 6, L25, 


ompF, ompR 


Tetracyclines, type n 


L26, L27, but preferentially to LI 6 


Binding to 30S ribosomal subunit, "A" si 


cbiiA (cmr), mar. 


polyketides 


on 305 subunit, blocks peptide 


ompF 


Minocycline 


elongation, strongest binding to S7 


Doxycycline 




Macrolides (type I 


Binding to 50 S ribosomal subunit, 23 S 




polyketides) 


rRNA, blocks peptide translocation. 




Erythromycin, 


L15, L4, L12 


rm, rplC^ rplD, rplV ^ 


Carbomycin, 




mac 



Spiramycin etc 



-131- 

BNSDOCID: <WO 0170955A2_I_> 



wo 01/70955 



PCT/USOl/09180 



ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Aminoglycosides 






*strcntonivcin 


subunit, prevents translation or causes 


rpsL, strC,M, ubiF 




mistranslation of mRNA/16S rRNA 


atpA'Ey ecfB, 


^oniTivcin 

J^W*JIII> will 




hemAQD,E,G, 


Spectinomycin 




vDsC D rni. svcB 




atpA-atpE, cpxA, 


Kanamycin 




ec/B, hej7i4,£,L, 




topA 






ksgA,B,QD, rplB,K, 


jvasugarn^ win 




rpslNMR 


vjcniani icin. 




rplF, ubiF 




cpxA 
rpsL 


/\miKaClI1 




jraromycin 




Lincosam ides 


Rindinff to 50 S ribosomal subunit. 






blocks peptide translocation 


linB, rplN,0, rpsG 


1 inciurn y V 11 1 






otrepiogram ins 


0 prtmnrtn^ntQ S'tTf*r>tooTamiTi^ 

^ WV/lliUV^lIwlltOj kJU ^LILW^l CMUtUO 




V irginiauiytin. 


hinri \c\ the^ SOS rihnQOinal ^iibiinit 




Pristinamycin 


blocking peptide translocation and 






nentide hnnd firinnfition 




/Holfonrictin 

/Uaiiupri>i.iii 






Fusidanes 


Inhibition of elongation factor G (EF-G) 


fiisA 


Fusidic Acid 


prevents peptide translocation 




Kirromycin (Mocimycin) 


Inhibition of elongation factor TU (EF- 
Tu), prevents peptide bond formation 


tufA,B 


Pulvomycin 


Binds to and inhibits EF-TU 




i niupcpiiii 


^iilAir-r^on'f'SiinifiO'' JintiHinl'ic ififiiViil*^ 

protein synthesis,EF-G 


rnlE 


1 lalllUllll 


TnViihitQ nrotein Qvntbe^i^ 


rnlC rnlD 


Negamycin 


Inhibits termination process of protein 
synthesis 


prfB 


Oxazolidinones Linezolid 


23 S rRNA 




Isoniazid 




pdx 


i t rrvfi 1 r'i n t n 1 n 


TnHiHit*; nrntein ^vnthesi^ 

nttrn'ri*HiiPt5*Qi*Q ponvprt 
liiLi VJx Cviuwia;>w3 wv^iivv/i l 

nitrofurantoin to highly reactive 
electroohilic intermediates which 
attack bacterial ribosomal nroteins 
non-specifically 


nfiiA,B 


Pseudomonic Acids 


Inhibition of isoleucyl tRNA 


ileS 


Mupirocin (Bactroban) 


synthetase-used for Staph, topical 
cream, nasal spray 




Indolmycin 


Inhibits tryptophanyl-tKNA synthetase 


trpS 


Viomycin 




rrmA (23 S rRNA 



methyltransferase; 
mutant has slow 
growth rate, slow 
chain elongation 
rate, and viomycin 
resistance) 
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ANTIBIOTIC 


INHTBITS/TARGET 


RESISTANT 
MUTANTS 


Thiopeptides 


Binds to LI 1-23S RNA complex 




Thiostrepton 


Inhibits GTP hydrolysis by EF-G 




Micrococcin 


Stimulates GTP hydrolysis by EF-G 





Inhibitors of Cell Walls/Membranes 



B-lactams 

Penicillin, Ampicillin 

Methicillin, 



Cephalosporins, 
Mecillinam (amdinocillin) 

Aztreonam (Furazlocillin) 
Bacilysin, Tetaine 

Glycopcptides Vancomycin, 

Polypeptides Bacitracin 

Cyclic lipopeptide 
Daptomycin, 



Cyclic polypeptides 
Polymixin, 

Fosfomycin, 



Cycloserine 
Alafosfalin 



Inhibition of one or more cell wall 
transpeptidases, endopeptidases, and 
glycosidases (PBPs), of the 12 PBPs 
only 2 are essential: mrdA (PBP2) and 
ftsi (pbpB.VBVZ) 



Binds to and inactivates PBP2 {mrdA) 
Inactivates PBPS 

Dipeptide, inhib glucosamine 
synthase 

Inhib G+ cell wall syn, binds to 
terminal D-ala-D-ala of pentapeptide. 
Prevents dephosphorylation and 
regeneration of lipid carrier 
Disrupts multiple aspects of 
membrane function, including 
peptidoglycan synthesis, lipoteichoic 
acid synthesis, and the bacterial 
membrane potential 
Surfactant action disrupts cell 
membrane lipids, binds lipid A 
mioety of LPS 

Analogue of P-enolpyruvate, inhibits 
1^* step in peptidoglycan synthesis - 
UDP-N-acetylglucosamine 
enolpyruvyl transferase, murA. Also 
acts as Immunosuppressant 
Prevents formation of D-ala dimer, 
inhibits D-ala ligase, ddlA,B 
phosphonodipeptide, cell wall 
synthesis inhibitor, potentiator of B- 
lactams 



ampQ ampD, ampE, 
envZ, galU, hipA, 
hipQ, ompC, 
ompF, ompR, ptsi, 
rfa, tolD, tolE 

toiiB 

alaS, argS, crp, cyaA, 
envB, mrdA, 6, 
mreB,QD 

dppA 



rfa 



Inhibitors of Protein Processing/Transport 

Globomycin Inhibits signal peptidase II (cleaves 

prolipoproteins subsequent to lipid 
modification, IspA 



pmrA 



murA, crp, cyaA 
glpZ hipA, ptsl 
uhpT 



hipA, cycA 
pepA, tpp 

Ipp, dnaE 
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It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 
required nucleic acids from Stapl-^lococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aei-vginosa, Enterococciis faecalis, Escherichia coli, Enterococcus 
5 faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or portions tliereof, or 
homologous nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus. Salmonella tyjphimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or 
1 0 homologous polypeptides may be reduced. 

EXAMPLE 12 

Transfer of Exogenous Nucleic Acid Sequences to other Bacterial Species 
The ability of an antisense molecule identified in a first organism to inhibit the 
proliferation of a second organism (thereby confirming that a gene in the second organism which is 

15 homologous to the gene from the first organism is required for proliferation of the second 

organism) was validated using antisense nucleic acids which inhibit the growth of E. coli which 
were identified using methods similar to those described above. Expression vectors which inhibited 
growth of E, coli upon induction of antisense RNA expression with IPTG were transformed directly 
into Enterobacter cloacae, Klebsiella pneumonia or Salmonella typhimurium. The transformed 

20 cells were then assayed for growth inhibition according to the method of Example 1 . After growth 
in liquid culture, cells were plated at various serial dilutions and a score determined by calculating 
tiie log difference in growth for INDUCED vs. UNINDUCED antisense RNA expression as 
determined by the maximum 10 fold dilution at which a colony was observed- The results of these 
experiments are listed below in Table V. If there was no effect of antisense RNA expression in a 

25 microorganism, the clone is minus in Table V. In contrast, a positive in Table V means that at least 
10 fold more cells were required to observe a colony on the induced plate than on the non-induced 
plate under the conditions used and in that microorganism. 

TABLE V 

30 Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation in E, coli 



Mol. No. 


S. typhimurium 


E. cloacae 


A. pneumoniae 


EcXAOOl 


+ 


+ 




EcXA004 








EcXA005 


+ 


+ 




EcXA006 








EcXAOO? 








EcXAOOS 


+ 




+ 


EcXAOOP 








EcXAOlO 


+ 


+ 


+ 


EcXAOll 
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Mol. No. 


S. typhimurium 


£1 cloacae 


K. Dtteuifioniae 


EcXA012 








EcXAOlS 




+ 




EcXAOM 


+ 


+ 




EcXA015 






+ 


EcXA016 


+ 


+ 




EcXAOl? 


+ 


+ 




EcXAOlS 








EcXAOl 9 


+ 


+ 


+ 


EcXA020 


+ 




+ 


EcXA021 




+ 




EcXA023 


+ 


+ 


+ 


EcXA024 


+ 




+ 


EcXA025 








EcXA026 




+ 




EcXAO''? 


+ 






EcXA028 


+ 






EcXA029 








EcXAOSO 








EcXAOSl 








EcXA032 


+ 






EcXA033 


+ 


+ 




EcXA034 




+ 




EcXA035 








EcXA036 






+ 


ECXA037 








EcXA038 


+ 


+ 




EcXA039 


+ 






EcXA041 


+ 


+ 


+ 


EcXA042 




+ 


+ 


EcXA043 








EcXA044 








EcXA045 


+ 


+ 


+ 


EcXA046 








EcXA047 


+ 






EcXA048 








EcXA049 


+ 






EcXAOSO 








EcXAOS 1 


+ 






EcXA052 


+ 






EcXA053 




+ 


+ 


EcXA054 






+ 


EcXA055 


+ 






EcXA056 






+ 


ECXA057 


+ 


+ 




EcXA058 








EcXA059 








ECXA060 








EcXA061 








EcXA062 


_ 






EcXA063 


+ 


+ 




EcXA064 








EcXA065 


+ 


+ 




ECXA066 








EcXA067 
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Mol. No. 


S» typhimuriiim 


Em cloacuB 


pneiintoniac 


EcXA068 








EcXA069 








EcXAOTO 








EcXAOTl 


+ 






EcXA072 


+ 




+ 


EcXA073 


+ 




•I- 


EcXA074 


+ 


+ 




EcXA075 


+ 






EcXA076 








EcXA077 


+ 


+ 








+ 




FcXAOSO 


+ 






FcXA082 




+ 




























E.CA./\UO / 
































FcXA091 






























+ 


EcXA095 








EcXA096 








EcXA097 


-(- 






EcXA09S 








EcXA099 








EcXAlOO 








FcXAlOl 








EcXA 102 








EcXA 10*^ 








FrX A 104 






4- 


FcXA lOfi 








FrYA 107 








FcXAlOS 








EcXA 109 








EcXAl 10 








EcXA 1 1 1 








EcXAl 12 




+ 




EcXA! 13 








EcXAl 14 








EcXAl 15 








EcXAl 16 








EcXA 11 7 


+ 






EcXAl 18 








EcXAl 19 


+ 






EcXA 120 








EcXA 121 








EcXA 122 


+ 




+ 


EcXA 123 


+ 






EcXA 124 








EcXA 125 
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Mol. No. 


iSl typhimuriutn 


EL cloacae 


K, pneutnoniae 


EcXA126 








EcXA127 


+ 


+ 




EcXA128 








EcXA129 




+ 




EcXAlSO 


+ 


+ 




EcXA132 








EcXA133 








EcXA136 








EcXA137 








EcXA138 


+ 






EcXA139 








EcXA140 


+ 






EcXA141 


+ 






EcXA142 








EcXA143 




+ 




EcXA144 


+ 


+ 




EcXA145 








EcXA146 








-EcXA147 




_____ _ 




ECXA148 








EcXA149 


+ 


+ 




EcXAlSO 








EcXA151 


+ 






EcXA152 








EcXA153 


+ 






EcXA154 








EcXA155 






ND 


EcXAl 56 








EcXAl 57 








EcXAl 58 








EcXA159 


+ 






EcXAl 60 








EcXAl 62 








EcXA163 








EcXAl 64 








EcXAl 65 








EcXAl 66 








EcXAl 67 








EcXAl 68 








EcXAl 69 




+ 




EcXA171 








EcXAl 72 








EcXAl 73 








EcXAl 74 








EcXAl 75 








EcXAl 76 








EcXA178 








EcXAl 79 








EcXAlSO 








EcXA181 








EcXAl 82 








EcXAl 83 








EcXAl 84 








EcXA185 




- 
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Mnl No 


S tvnh initM riu nt 

KM» ••»•#» 


E, cloacue 


Km pneutnoniae 


EcXA186 








EcXA187 


+ 


+ 


+ 


EcXA189 


+ 






EcXA190 


+ 


+ 


+ 


EcXA191 








EcXA192 









Thus, the ability of an antisense nucleic acid which inhibits the proliferation of 
Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aei*uginosa, 
Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
5 Helicobacter pylori, or Salmonella typhi to inhibit the growth of other organims may be evaluated 
by transforming the antisense nucleic acid directly into species other than the organism from which 
they were obtained. In particular, the ability of the antisense nucleic acid to inhibit the growth of 
Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, Bacterioidesfragilis Bordetella 
pertussis, Bitrkholderia cepacia, Campylobacter jejwri, Candida albicans, Candida glabrata (also 

10 called Toridopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae. Chlamydia trachomatus, Clostridiwn botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cfyptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faeciimi, Escherichia coli, 

1 5 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria mojiocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
midtocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. 
Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi. Salmonella typhi. Salmonella 

20 typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydii, Shigella dysenteriae. Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. 
Streptococcus pneumoniae, Stj-eptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersi?7ia pestis or any species falling within the genera of any of the above species, may be 
evaluated. In some embodiments of the present invention, the ability of the antisense nucleic acid 

25 to inhibit the growth of an organism other than E. coli may be evaluated. In such embodiments, 
the antisense nucleic acids are inserted into expression vectors functional in the organisms in which 
the antisense nucleic acids are evaluated. 

It will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 

30 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

StapJiylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
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Helicobacter pylori, or Salmonella typhi (including antisense nucleic acids complementary to SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 
5 Those skilled in the art will appreciate that a negative result in a heterologous cell or 

microorganism does not mean that that cell or microorganism is missing that gene nor does it mean that 
the gene is unessential. However, a positive result means that the heterologous cell or microorganism 
contains a homologous gene which is required for proliferation of that cell or microorganism. The 
homologous gene may be obtained using the methods described herein. Those cells that are inhibited 
10 by antisense may be used in cell-based assays as described herein for the identification and 
chamcterization of compounds in order to develop antibiotics effective in these cells or 
microorganisms. Those skilled in the art will appreciate that an antisense molecule which works in &e 
microorganism from which it was obtained will not always woik in a heterologous cell or 
mio-oorganism. 

15 EXAMPLE 12A 

Transfer of Exogenous Nucleic Acid Sequences to other Bacterial Species Using the StapJiylococcus 
aureus. Salmonella tvphimKrium. Klebsiella pneumomae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis. Haemophilus influenzae. Helicobacter pylori, or 
Salmonella typhi Expression Vectors or Expression Vectors Functional in Bacterial Species other than 
20 Staphylococcus aureus. Salmonella tvphimuriimt, Klebsiella pneumoniae, Pseudomonas aerusinosa, 
Enterococcus faecalis. Escherichia colt Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi . 
The antisense nucleic acids that inhibit the growth of Staphylococcus aureus. Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
25 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi , or portions thereof, may also be evaluated for their ability to inhibit the growth 
of cells or microorganisms other than Staphylococcus aureus. Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influeftzae, Helicobacter pylori, or Salmonella typhi . For example, the 
30 antisense nucleic acids that inhibit the growth of Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi may be 
evaluated for their ability to inhibit the growth of other organisms. In particular, the ability of the 
antisense nucleic acid to inhibit the growth of Anaplasma marginale, Aspergillus fumigatus, 
3 5 Bacillus antlvracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter Jejtmi, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefin- 
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(also catted Candida pseudotropicalis), Candida dubliniensis. Chlamydia pnenmoiiiae, Chlamydia 
trachomatus, Clostridium botulimtm, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Coryfiebacterium diptheriae, Cryptococcus neofomians, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria gonorrhoeae. Neisseria 
meningitidis, Nocardia asteroides, Pasteui^ella haemolytica, Pasteurella midtocida, Pnetmwcystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis. 
Salmonella enterica, Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium, 

10 Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella boydii. Shigella 
dysenteriae, Shigella flexneri. Shigella sonnei. Staphylococcus epidermidis. Streptococcus 
pneumoniae. Streptococcus mutans, Treponema pallidimi. Yersinia enterocolitica, Yersinia pestis or 
any species falling within the genera of any of the above species may be evaluated. In some 
embodiments of the present invention, the ability of the antisense nucleic acid to inhibit the growth 

15 of an organism other than E. coli may be evaluated. 

In such methods, expression vectors in which the expression of an antisense nucleic acid 
that inhibits the growth of Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi is under the control of an 

20 inducible promoter are introduced into the cells or microorganisms in which they are to be 
evaluated. In some embodiments, the antisense nucleic acids may be evaluated in cells or 
microorganisms which are closely related to Staphylococcus aureus. Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typh . The 

25 ability of these antisense nucleic acids to inhibit the growth of the related cells or microorganisms 
in the presence of the inducer is then measured. 

For example, thirty-nine antisense nucleic acids which inhibited the growth of 
Staphylococcus aureus were identified using methods such as those described herein and were 
inserted into an expression vector such that their expression was under the control of a xylose- 
30 inducible Xyl-T5 promoter. A vector with Green Fluorescent Protein (GFP) under control of the 
Xyl-T5 promoter was used to show that expression from the Xyl-T5 promoter in Staphylococcus 
epidennidis was comparable to that in Staphylococcus aureus. 

The vectors were introduced into Staphylococcus epidermidis by electroporation as follows: 
Staphylococcus epidennidis was grown in liquid culture to mid-log phase and then harvested by 
35 centrifugation. The cell pellet was resuspended in 1/3 culture volume of ice-cold EP buffer (0.625 
M sucrose, 1 mM MgCl2, pH=4.0), and then harvested again by centrifugation. The cell pellet was 
then resuspended with 1/40 volume EP buffer and allowed to incubate on ice for 1 hour. The cells 
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were then frozen for storage at -80°C. For electroporation, 50 of thawed electrocompetent cells 
were combined with 0.5 |ag plasmid DNA and then subjected to an electrical pulse of 10 kV/cm, 25 
uFarads. 200 olim using a biorad gene pulser electroporation device. Tlie cells were immediately 
resuspendcd witli 200 fxl outgrowth medium and incubated for 2 hours prior to plating on solid 
5 growih medium with drug selection to maintain the plasmid vector. Colonies resulting from 

overnight growth of these platings were selected, cultured in liquid medium with drug selection, 
and then subjected to dilution plating analysis as described for Staphylococcus aureus in Example 
1 0 above to test growth sensitivity in the presence of the inducer xylose. 

The results are shown in Table VI below. The first column indicates the Molecule Number 
10 of the Srap/rylococcus aureus antisense nucleic acid which was introduced into Staphylococcus 

epidermidis. The second column indicates whether the antisense nucleic acid inhibited the growth 
of Staphylococcus epidermidis^ with a indicating that growth was inhibited. Of the 39 
Staphylococcus aureus antisense nucleic acids evaluated, 20 inhibited the growth of Staphylococcus 
epidermidis. 

15 

TABLE VI 

Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation of 

Staphylococcus aureus 



Mol. No. 


S. epidermidis 


SaXAOOS 


+ 


SaXAOO? 


+ 


SaXAOOS 


+ 


SaXA009 


+ 


SaXAOlO 


+ 


SaXAOll 




SaXA012 




SaXAOlS 




SaXAOlS 


+ 


SaXAOl? 




SaXA022 


+ 


SaXA023 




SaXA024 




SaXA025 


+ 


SaXA026 


+ 


SaXA027 




SaXA027b 
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SaXA02c 




SaXA028 




SaXA029 




SaXAOSO 




SaXA032 




SaXA033 


+ 


SaXA034 




SaXA035 


+ 


SaXA037 




SaXA039 




SaXA042 




SaXA043 




SaXA044 




SaXA045 




SaXAOSl 


+ 


SaXA053 




SaXA056b 




SaXA059a 




SaXA060 




SaXAOei 


+ 


SaXA062 




SaXA063 




SaXA065 





Although the results shown above were obtained using a subset of the nucleic acids of the 
present invention, it will be appreciated that similar analyses may be performed using the other nucleic 
acids of the present invention to determine whether they inhibit the proliferation of cells or 
5 microorganisms other than Stcphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcvsfaecalis, 
Haemophiltds influenzae, Helicobacter pylori, or Salmonella typhi . 

Thus, it will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit fte proliferation of a heterologous organism may be performed using 
1 0 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
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Helicobacter pylori, or Salmonella typhi , (including antisense nucleic acids complementary to SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 

5 

EXAMPLE 12C 

As a demonstration of the methodology required to find homologues to an essential gene, 
nine prokaryotic organisms were analyzed and compared in detail. First, the most reliable source 
of gene sequences for each organism was assessed by conducting a survey of the public and private 

1 0 data sources. The nine organisms studied are Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa. Staphylococcus aureus. 
Streptococcus pneumoniae and Salmonella typhi. Full-length gene protein and nucleotide 
sequences for these organisms were assembled from various sources. For Escherichia coli, 
Haemophilus influenzae and Helicobacter pylori, gene sequences were adopted from the public 

15 sequencing projects, and derived from the GenPept 115 database (available from NCBI). For 
Pseudomonas aeruginosa, gene sequences were adopted from the Pseudomonas genome . 
sequencing project (downloaded from http://www.Dseudomonas.comV For Klebsiella pneumoniae. 
Staphylococcus aureus. Streptococcus pnewnoniae and Salmonella typhi, genomic sequences from 
PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using the gene finding software 

20 GeneMark v 2.4a, which was purchased from GenePro Inc. 451 Bishop St., N.W., ISuite B, Atlanta, 
GA, 303 18, USA. 

Subsequently, the essential genes foimd by the antisense methodology were compared to 
the derived proteomes of interest, in order to find all the homologous genes to a given gene. This 
comparison was done using the FASTA program v3.3. Genes were considered homologues if they 

25 were greater than 25% identical and the alignment between the two genes covered more than 70% 
of the length of one of the genes. The best homologue for each of the nine organisms, defined as 
the most significantly scoring match which also fulfllled the above criteria, was reported in Table 
VIIA. Table VIIA lists the best ORF identified as described above (column labelled LOCUSID), 
the SEQ ID, % identity, and the amount of the protein which aligns well with the query sequence 

30 (coverage) for the gene identified in each of the nine organisms evaluated as described above. 

Table VIIB lists the PathoSeq cluster ID for genes identified as being required for 
proliferation in Enterococcusfaecalis, Escherichia coli, Pseudomonas aeruginosa, and 
Staphylococcus aureus using the methods described herein. As indicated in the column labelled 
PathoSeq cluster ID, these sequences share homology to one another and were consequently 

35 grouped within the same PathoSeq cluster. Thus, the methods described herein identified genes 
required for proliferation in several species which share homology. 
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Salmonella 
typhi 


CO 

d- 
O CO 

O 
rr 




13733 
48% 
96% 






14078 
29% 
97% 


13966 
54% 
101% 


14096 
61% 
101% 


»o 

pr> m 

t~ 


13968 
53% 
95% 




g ^ 

^ -S 

& 1 
is ^ 


OC 

ON 

to 

T to 

rsi 

*o 


13392 
39% 
101% 


13186 

65% 

98% 


13362 
51% 
100% 


13176 
74% 

99% 


13399 
27% 

96% 


13232 
80% 
101% 


13222 
86% 

92%| 


13561 
59% 

88% 


13204 
93% 

94% 


13205 
63% 

81% 


Co Q 


12309 
52% 

98% 


12860 
27% 

95% 


12820 
59% 

97% 


12529 
54% 

99% 


12352 
64% 

98% 


12614 

29% 

90% 


12444 
78% 

101% 


12230 
85% 

101% 


12527 
50% 

85% 


12260 
74% 

101% 


12214 
69% 

97% 


Pseiidomonas i 
aeruginosa i 






12018 
48% 

97% 


11891 
49% 
100% 




12009 
32% 

96% 


11996 
54% 
100% 


11989 
60% 
100% 


12020 
40% 

85% 


5171 

54% 

95% 


11992 
43% 

87% 


Klebsiella 
pneumoniae 


11739 
29% 
77% 












11659 
55% 
90% 










Helicobacter 
pylori 


11603 
28% 
79% 




11351 
44% 
96% 


11340 
46% 
100% 


11448 
39% 
98% 


11564 
28% 
100% 


11408 
55% 
99% 


11426 
62% 
102% 




11439 
53% 
94% 


11438 
39% 
81% 


Haemophilus 
influenzae 


10998 
28% 
101% 




11177 
49% 

95% 


11247 
37% 
100% 




11189 
33% 
98% 


11061 
57% 
100% 
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11925 
39% 

99% 


11948 
49% 

95% 




Klebsiella 
pneumoniae ^ 








1 1654 
61% 
101% 










11765 
34% 
73% 








Helicobacter 
pylori 


11437 
44% 
86% 


11436 
63% 
100% 




11589 
52% 
98% 


11435 
42% 
99% 


11434 
39% 
100% 


11433 
42% 
91% 


11432 
61% 
84% 






11562 
41% 
91% 




Haemophilus 
influenzae 


11106 
58% 

80% 


11107 
64% 
101% 


11108 
43% 

97% 


11109 
59% 
100% 


On 


11112 
50% 

98% 


11113 

48% . 
97% 


11114 
56% 

95% 


11276 
38% 

97% 


11275 
50% 

99% 


10965 
50% 

95% 




^ s 


10524 
100% 
101% 


10525 
100% 
101% 


10526 
100% 
101% 


10527 
100% 
101% 


10528 
100% 
101% 


10529 
100% 
101% 


10530 
100% 
101% 


10531 
100% 
101% 


10784 
100% 
101% 


10785 
100% 
100% 


10861 
100% 
100% 


10823 
100% 
100% 


Escherichia 
coli 


10350 
54% 
83% 


10349 
62% 
101% 


10348 
50% 
97% 


10347 
60% 
100% 


10345 
49% 
99% 


10344 
47% 
98% 


10343 
50% 
97% 


10342 
55% 
100% 


10220 
44% 
99% 


10240 
49% 
99% 


10263 
52% 
91% 


10281 
30% 
86% 
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Salmonella 
typhi 


13907 
51% 
92% 


13908 
41% 
100% 






13864 
45% 
97% 




13956 
38% 
99% 


13928 
34% 
105% 


13976 
28% 
100% 


13774 
58% 
96% 


13826 
37% 
91% 




Streptococcus 
pneumoniae 


13438 
76% 

99% 


13437 
44% 
116% 






13673 
57% 

95% 


13368 
69% 

99% 


13455 
63% 

99% 


13284 
75% 

99% 


13340 
32% 

99% 


13341 
43% 
103% 


13693 
50% 

99% 


13353 
35% 

97% 


Staphylococcus 
aureus 


12314 
73% 

92% 


12742 
63% 

100% 






12811 
57% 

96% 


12492 
62% 

97% 


12456 
64% 

99% 


12560 
51% 

100% 


12300 
35% 

98% 


12301 
43% 

100% 


12151 
50% 

94% 


13010 
28% 

98% 


Pseudomonas 
aeruginosa 


11941 
49% 

: 92% 


M940 
' 44% 

101% 


- 




11829 

, 44% 

91% 


12022 
51% 

98% 


11901 
' 36% 

99% 


12106 
35% 
101% 


11924 

' 27% 

99% 


11923 
42% 

98% 


11895 
36% 

90% 




Klebsiella 
pneumoniae 
















11715 
31% 
93% 










Helicobacter 
pylori 


11456 
50% 
86% 


11620 
35% 
121% 






11517 
40% 
95% 


11369 
47% 
92% 


11325 
37% 
99% 


11479 
34% 
76% 










Haemophilus 
influenzae 


11149 
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90% 


11150 
45% 
98% 






11178 
45% 
98% 




10999 
37% 

99% 


11017 
32% 
106% 


11024 
29% 
100% 


11023 
37% 
98% 


11211 

37% 

89% 




Enterococcus 
faecalis 


10487 
100% 
100% 


10488 
100% 
100% 


10593 
100% 
100% 


10511 
100% 
100% 


10789 
100% 
100% 


I079I 
100% 
100% 


10940 
100% 
100% 


10629 
100% 
100% 


10775 
100% 
100% 


10778 
100% 
100% 


10552 
100% 
100% 


10587 
100% 
100% 


Escherichia 
coli 


10041 
51% 
92% 


10042 
41% 
100% 






10238 
45% 
97% 




10237 
39% 
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104% 
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100% 
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Salmonella 
typhi 


13747 
41% 
101% 


14077 
31% 
98% 


13886 
32% 
97% 


13885 
53% 
98% 


13897 
54% 
97% 


14072 
31% 
79% 




13779 
62% 
86% 




14021 
47% 
100% 




Streptococcus 
pneumoniae 




13333 
47% 
100% 


13363 
47% 

99% 


13364 
74% 

99% 


13366 
66% 

97% 


13451 
59% 

91% 




13288 
92% 
102% 




13190 
46% 
100% 


13463 
65% 

94% 


Staphylococcus 
aureus 


12306 
46% 

101% 

12359 
37% 


12360 
34% 

101% 


12581 
36% 

98% 


13127 
59% 

98% 


12908 
54% 

97% 


12340 
51% 

92% 




12568 
93% 

97% 




12142 
49% 

101% 


12331 
65% 

100% 


Pseudomonas 
aeruginosa 


11915 
39% 
101% 


5187 
33% 

99% 


12062 
37% 

98% 


12063 
55% 

98% 


11934 
55% 

97% 


12039 
35% 

89% 




11797 
60% 

95% 


11796 
36% 

94% 


12005 
53% 
100% 




Klebsiella 
pnetmwniae 
















11639 
61% 
79% 








Helicobacter 
pylori 
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27% 
98% 
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36% 
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94% 
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38% 
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41% 
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100% 
100% 
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100% 
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100% 
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100% 
100% 
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100% 
100% 


10720 
100% 
100% 


10829 
100% 
100% 


10815 
100% 
102% 


10816 
100% 
101% 


10506 
100% 
101% 


10891 
100% 
100% 


Escherichia 
coli 


10414 
42% 
101% 


10030 
31% 
98% 


10329 
34% 
98% 


10330 
53% 
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Salmonella 
typhi 




D901 
48% 
105% 




13767 
52% 
89% 


13768 
50% 
97% 


13965 
59% 
101% 


13752 
32% 
99% 


13920 
55% 
84% 


13858 
27% 
93% 


13817 
30% 
90% 


13997 
37% 
104% 


13865 
54% 
96% 


Sti'eptococcus 
pneumoniae 




13648 
69% 
100% 


13315 
43% 

95% 


13485 
78% 

89% 


13699 
70% 

99% 


13233 
86% 
100% 


13430 
62% 
100% 


13420 
78% 
100% 


13501 
73% 

96% 


13543 
60% 

92% 


13375 
55% 

96% 


13376 
80% 

99% 


Staphylococcus 
aureus 


12332 
59% 

99% 


12552 
57% 

101% 


12804 
42% 

99% 


12324 
78% 

89% 


12325 
63% 

99% 


12443 
75% 

100% 




12695 
67% 

98% 


12413 
63% 

91% 


12412 
53% 

101% 




12372 
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100% 


Pseudomonas 
aeruginosa 
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' 47% 
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11,830 
' 33% 
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11858 
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86% 
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11933 
53% 
101% 


Klebsiella 
pneumoniae 
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89% 


11755 
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84% 








11632 
28% 
93% 








Helicobacter 
pylori 




11536 
49% 
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87% 
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11175 
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Enterococcus 
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10580 
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100% 
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100% 
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100% 
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100% 
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101% 


10949 
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101% 


10769 
100% 
102% 


10727 
100% 
100% 
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48% 
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53% 
88% 
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51% 
98% 
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101% 
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32% 
103% 
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Salmonella 
typhi 




13705 
38% 
99% 






14075 
40% 
101% 


14076 
31% 
99% 




13819 
29% 
96% 


14043 
45% 
1 12% 


14042 
46% 
114% 


13947 
41% 
85% 


13881 
32% 
105% 


Streptococcus] 
pneumoniae 


13424 
46% 

76% 


13272 
50% 

99% 




13406 
38% 
101% 


13409 
55% 
100% 


13398 
61% 

99% 


13263 
52% 
100% 


13502 
54% 
101% 


13187 
76% 

96% 


13646 
78% 

98% 


13481 
65% 
100% 


13229 
54% 
100% 


Staphylococcus 
aureus 


12607 
40% 

81% 


12940 
42% 

99% 




12795 
33% 

97% 


12347 
51% 

99% 


12348 
50% 

98% 


12126 
54% 

82% 


12412 
54% 

101% 


12447 
75% 

93% 


12446 
72% 

99% 


12995 
61% 

98% 


12248 
34% 

102% 


Pseudomonas 
aeruginosa 




11954 
39% 

98% 






12011 
39% 
101% 


12010 
32% 

98% 


11781 
40% 

98% 




11997 
44% 
113% 


5179 
46% 
116% 


12027 
43% 
101% 




Klebsiella 
pneumoniae 










11691 
40% 
101% 






11762 
33% 
105% 








11681 
50% 
71% 


Helicobacter 
pylori 




11488 
35% 
86% 






11328 
35% 
101% 


11329 
28% 
83% 




11579 
33% 
88% 


11410 
40% 
1 14% 


11410 
52% 
79% 


11446 
37% 
101% 




Haemophilus 
influenzae 




11012 
38% 

92% 






11186 
39% 
101% 
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34% 
99% 


11094 
42% 

83% 


10995 
29% 
101% 


11037 
44% 
111% 
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46% 
117% 






Enterococcus 
faecalis 


10729 
100% 
101% 


1 065 1 
100% 
100% 


10632 
100% 
101% 


10634 
100% 
100% 


10635 
100% 
100% 
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100% 
100% 


10904 
100% 
100% 


10931 
100% 
101% 
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100% 
100% 


10627 
100% 
100% 


10643 
100% 
100% 


10647 
100% 
100% 


Escherichia 
coli 




10250 
39% 
95% 






10028 
40% 
101% 


10029 
32% 
99% 
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41% 
97% 
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45% 
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47% 
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Salmonella 
typhi 


13729 
56% 
77% 


13732 
76% 
100% 




14097 
58% 
96% 




13898 
47% 
97% 




14011 
55% 
96% 


13859 
52% 
90% 




13822 
71% 
99% 


13978 
50% 
96% 


Streptococcus 
pneumoniae 


13356 
82% 

81% 


13361 
100% 
100% 




13221 
81% 
101% 


13216 
63% 
100% 


13228 
60% 
108% 


13668 
55% 
100% 




13503 
81% 
100% 


13401 
71% 

99% 


13425 
80% 
100% 


13235 
74% 

97% 


Staphylococcus 
aureus 


12237 
69% 

77% 


12238 
77% 

105% 




12229 
75% 

101% 


12223 
62% 

102% 


12952 
57% 

98%j 


12321 
55% 

100% 




12411 
76% 

96% 




12590 
68% 

99% 


12150 
68% 

98% 


Pseudomonas 
aeruginosa 
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59% 

77% 


12016 
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95% 
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■■ 62% 

96% 
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, 42% 
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11807 
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11943 
51% 
100% 
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Klebsiella 
pneumoniae 
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Helicobacter 
pylori 
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100% 


11428 
71% 
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13866 
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Staphylococcus 
aureus 


12701 
51% 

101% 


12630 
70% 

93% 
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74% 
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12816 
64% 
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13090 
50% 

98% 
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EXAMPIJE13 

Use of I dentified Nucleic Acid Sequences as Probes 
The sequences from Staphylococcus aureus. Salmonella typhimurium, Klebsiella 
pneiintuniae. Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
5 faacalis. Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi described herein, 

homologous coding nucleic acids, or homologous antisense nucleic acids can be used as probes to 
obtain the sequence of additional genes of interest from a second cell or microorganism. For example, 
probes to genes encoding potential bacterial target proteins may be hybridized to nucleic acids from 
otiier organisms including other bacteria and higher organisms, to identify homologous sequences in 
1 0 these otlicr organisms. For example, the identified sequences from Staphylococcus aureus, Salmonella 
typhimurium. Klebsiella pnewnoniae, Pseudomonas aeruginosa, Enterococcus faecalis. 
Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , homologous coding nucleic acids, or homologous antisense nucleic acids may be 
used to identify homologous sequences in ^ncrp/aywa marginale, Aspergillus ft^migatus. Bacillus 
1 5 anthracis. Bacterioidesfragilis Bordetella pertussis, Burkholderia cepacia. Campylobacter jejuni, 
Candida albicans. Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis. Candida guilliermondii, Candida krusei. Candida kefyr (also called Candida 
pseudotropicalis). Candida dublinieyisis, Chlamydia pneumoniae. Chlamydia trachomatus, 
Clostridium botutinum. Clostridium difficile, Clostridium perfringens. Coccidiodes immitis. 
20 Corynebacterium diptheriae, Cryptococcus neoformans, Enter obacter cloacae, Enterococcus 
faecalis. Enterococcus faecium, Escherichia coli, Haemophilus influenzae. Helicobacter pylori. 
Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, Mycobacterium leprae. 
Mycobacterium tuberculosis, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides. 
Pasteurella haemolytica. Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
25 Pseudomonas aeruginosa. Salmonella bongori, Salmonella cholerasuis. Salmonella enterica. 

Salmonella paratyphi. Salmonella typhi. Salmonella typhimurium. Staphylococcus aureus. Listeria 
monocytogenes. Moxarella catarrhalis. Shigella boydii. Shigella dysenteriae. Shigella flexneri. 
Shigella sonnet. Stapltylococcus epidermidis. Streptococcus pneumoniae. Streptococcus mutans, 
Treponema pallidum. Yersinia enterocoUtica. Yersinia pestis and any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the nucleic 
acids from Stapljylococcus aureus. Salmonella typhimuriwn. Klebsiella pneumoniae, Pseudomonas 
aeruginosa. Enterococcusfaecalis, Escherichia coli. Enterococcusfaecalis, Haemophilus 
influenzae. Helicobacter pylori, or Salmonella typhi described herein, homologous coding nucleic 
acids, or homologous antisense nucleic acids may be used to identify homologous nucleic acids 
35 from a heterologous organism other than E. coli. 

Hybridization between the nucleic acids from Staphylococcus aureus, Salmonella 
typhimurium. Klebsiella pneumoniae. Pseudomonas aeruginosa. Enterococcus faecalis. 
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Escherichia coll. Enterococcusfaecalis. Haemophihis influenzae, Helicobacter pylori, or 
Salmonella typhi described herein, homologous coding nucleic acids, or homologous antisense nucleic 
acids and nucleic acids from humans might indicate that the protein encoded by the gene to which the 
probe corresponds is found in humans and tiierefore not necessarily an optimal drug target. 
5 Alternatively, the gene can be conserved only in bacteria and therefore would be a good drug target for 
a broad spectrum antibiotic or antimicrobial. These probes can also be used in a known manner to 
isolate homologous nucleic acids from StapJiylococcus, Salmonella, Klebsiella, Psendomonas, 
Enterococcus or other cells or microorganisms, e.g. by screening a genomic or cDNA library. 

Probes derived from the nucleic acid sequences from Staphylococcus aureus, Salmonella 
1 0 typhiinurium, Klebsiella pnetanoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faeccdis. Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi described herein, homologous coding nucleic acids, or homologous antisense 
nucleic acids, or portions thereof can be labeled with detectable labels familiar to those skilled in the 
art, including radioisotopes and non-radioactive labels, to provide a detectable probe. The detectable 
1 5 probe can be single stranded or double stranded and can be made using techniques known in the art, 
including /;/ vitro transcription, nick translation, or kinase reactions. A nucleic acid sample containing 
a sequence capable of hybridizing to the labeled ptobe is contacted with the labeled probe. If the 
nucleic acid in the sample is double stranded, it can be denatured prior to contacting the probe. In 
some applications, the nucleic acid sample can be immobilized on a surface such as a nitrocellulose or 
nylon membrane. The nucleic acid sample can comprise nucleic acids obtained from a variety of 
sources, including genomic DNA, cDNA libraries, RNA, or tissue samples. 

Procedures used to detect the presence of nucleic acids capable of hybridizing to the detectable 
probe include well known techniques such as Southern blotting, Northern blotting, dot blotting, colony 
hybridization, and plaque hybridization. In some applications, the nucleic acid capable of hybridizing 
to the labeled probe can be cloned into vectors such as expression vectors, sequencing vectors, or in 
vitro transcription vectors to facilitate the characterization and expression of the hybridizing nucleic 
acids in the sample. For example, such techniques can be used to isolate, purify and clone sequences 
from a genomic libraiy, made from a variety of bacterial species, which are capable of hybridizing to 
probes made from the sequences identified in Examples 5 and 6. 

EXAMPLE 14 
Preparation of P CR Primers and Amplification of DNA 
The identified Staphylococcus aureus. Salmonella typhimuriwn, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcusfaecalis. Escherichia coli, Enterococcusfaecalis, 
Haemophilus influenzae. Helicobacter pylori, or Salmonella typhi genes corresponding directly to or 
located within the operon of nucleic acid sequences required for proliferation, homologous coding 
nucleic acids, or homologous antisense nucleic acids or portions thereof can be used to prepare PCR 
primers for a variety of applications, including the identification or isolation of homologous sequences 
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from other species. For example^ tho StapIryIococci4s aureus. Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi genes may be used to 
prepare PGR primers to identify or isolate homologous sequences from Anaplasma marginale, 
5 Aspergillus fumigatus, Bacillus anthracis, Bacterioides fi^agilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejimi, Candida albicans, Candida glabrata (also called Toi-ulopsis 
glabrata), Candida ti^opicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kejyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae. Chlamydia trachomatuSy Clostriditmi botulinum, Clostridium difficile, Clostridium 

10 perfi'ingens, Coccidiodes immitis, Corynebacterium diptheriae, Cr}>ptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae, Neisseria meniyigitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

1 5 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori. 
Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi. Salmonella typhi, Salmonella 
typhimurium. Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis. Shigella 
boydiiy Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Stj-eptococcus pneimtoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the PGR primers may be used to identify or isolate 
homologous nucleic acids from an organism other than E. coli. 

The identified or isolated nucleic acids obtained using the PGR primers may contain part or all 
of the homologous nucleic acids. Because homologous nucleic acids are related but not identical in 

25 sequence, those skilled in the art will often employ degenerate sequence PGR primers. Such 

degenerate sequence primers are designed based on sequence regions that are either known to be 
conserved or suspected to be conserved such as conserved coding regions. The successful production 
of a PGR product using degenerate probes generated from the sequences identified herein would 
indicate the presence of a homologous gene sequence in the species being screened. The PGR primers 

30 are at least 10 nucleotides, and preferably at least 20 nucleotides in length. More preferably, the PGR 
primers are at least 20-30 nucleotides in length. In some embodiments, the PGR primers can be more 
than 30 nucleotides in length. It is preferred that the primer pairs have approximately the same G/C 
ratio, so that melting temperatures are approximately the same. A variety of PGR techniques are 
familiar to those skilled in the art. For a review of PGR technology, see Molecular Gloning to Genetic 

35 Engineering White, B.A. Ed. in Methods in Molecular Biology 67: Humana Press, Totowa 1997. 
When the entire coding sequence of the target gene is known, the 5' and 3' regions of the target gene 
can be used as the sequence source for PGR probe generation. In each of these PGR procedures, PGR 
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primers on either side of the nucleic acid sequences to be amplified are added to a suitably prepared 
nucleic acid sample along with dNTPs and a thermostable polymerase such as Taq polymerase, Pfu 
polymerase, or Vent polymerase. The nucleic acid in the sample is denatured and the PGR primers are 
specifically hybridized to complementary nucleic acid sequences in the sample. The hybridized 
5 primers are extended. Thereafter, another cycle of denaturation, hybridization, and extension is 
initiated. The cycles are repeated multiple times to produce an amplified fragment containing the 
nucleic acid sequence between the primer sites. 

EXAMPLE 15 
Inverse PGR 

1 0 The technique of inverse polymerase chain reaction can be used to extend the known nucleic 

acid sequence identified in Examples 5 and 6. The inverse PGR reaction is described generally by 
Ochman et al., in Ch. 10 of PGR Technology: Principles and Applications for DNA Amplification, 

(Heniy A. Erlich, Ed.) W.H. Freeman and Co. (1992). Traditional PGR requires two^primers that are_ 

used to prime the synthesis of complementaiy strands of DNA. In inverse PGR, only a core sequence 

1 5 need be known. 

Using the sequences identified as relevant from the techniques taught in Examples 5 and 6 and 
applied to other species of bacteria, a subset of nucleic sequences are identified that correspond to 
genes or operons that are required for bacterial proliferation. In species for which a genome sequence 
is not known, the technique of inverse PGR provides a method for obtaining tlie gene in order to 
20 determine the sequence or to place the probe sequences in full context to the target sequence to which 
the identified nucleic acid sequence binds. 

To practice this technique, the genome of the target organism is digested with an appropriate 
restriction enzyme so as to create fragments of nucleic acid that contain the identified sequence as well 
as unknown sequences that flank the identified sequence. These Augments are then circularized and 
25 become the template for the PGR reaction. PGR primers are designed in accordance with the teachings 
of Example 15 and directed to the ends of the identified sequence.. The primers direct nucleic acid 
synthesis away from the known sequence and toward the unknown sequence contained within the 
circularized template. After the PGR reaction is complete, the resulting PGR products can be 
sequenced so as to extend the sequence of the identified gene past the core sequence of the identified 
30 exogenous nucleic acid sequence identified. In this manner, the fiiU sequence of each novel gene can 
be identified. Additionally the sequences of adjacent coding and noncoding regions can be identified. 

EXAMPLE 16 

Identification of Genes Required for Escherichia coli Proliferation 
Genes required for proliferation in Escherichia coli are identified according to the methods 
35 described above. 
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EXAMPLE 17 

Identification of Genes Required for Neisseria gonorrhoeae Proliferation 
Genes required for proliferation in Neisseria gonorrhoeae are identified according to the 
methods described above. 
5 EXAMPLE 18 

Identification of Genes Required for Sahnonella enterica Proliferation 
Genes required for proliferation in Salmonella enterica are identified according to the 
methods described above. 

EXAMPLE 19 

10 Identification of Genes Required for Enterococcus faecium Proliferation 

Genes required for proliferation in Enterococcus faecium are identified according to the 
methods described above. 

EXAMPLE 20 

Identification of Genes Required for Haemovhilus influenzae Proliferation 
1 5 Genes required for proliferation in Haemophilus influenzae are identified according to the 

methods described above. 

EXAMPLE 21 

Identification of Genes Required for Aspergillus fumi^atus Proliferation 
Genes required for proliferation in Aspergillus fumigatus are identified according to the 
20 methods described above. 

EXAMPLE 22 

Identification of Genes Required for Helicobacter pylori Proliferation 
Genes required for proliferation in Helicobacter pylori are identified according to the 
methods described above. 
25 EXAMPLE 23 

Identification of Genes Required for Mvcovlasma vneumoniae Proliferation 
Genes required for proliferation in Mycoplasma pneumoniae are identified according to the 
methods described above. 

EXAMPLE 24 

30 Identification of Genes Required for Plasmodium ovale Proliferation 

Genes required for proliferation in Plasmodium ovale are identified according to the methods 
described above. 

EXAMPLE 25 

Identification of Genes Required for Entamoeba histolytica Proliferation 
35 Genes required for proliferation in Entamoeba histolytica are identified according to the 

methods described above. 
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EXAMPLE 26 

Identification of Genes Required for Candida albicans Proliferation 
Genes required for proliferation in Candida albicans are identified according to the methods 
described above. 
5 EXAMPLE 27 

Identification of Genes Required for Histovlasma cavsulatum Proliferation 
Genes required for proliferation in Histoplasma capsulatwn are identified according to the 
methods described above. 

EXAMPLE 28 

10 Identification of Genes Required for Salmonella typhi Proliferation 

Genes required for proliferation in Salmonella typhi are identified according to the methods 
described above. 

_ _ EXAMPLE29 

Identification of Genes Required for Salmonella varatvphi Proliferation 
1 5 Genes required for proliferation in Salmonella paratyphi are identified according to the 

methods described above. 

EXAMPLE 30 

Identification of Genes Required for Salmonella cholerasuis Proliferation 
Genes required for proliferation in Salmonella cholerasuis are identified according to the 
20 methods described above. 

EXAMPLE 31 

Identification of Genes Required for Stayhvlococcus epidermis Proliferation 
Genes required for proliferation in Staphylococcus epidennis are identified according to the 
methods described above. 
25 EXAMPLE 32 

Identification of Genes Required for Mycobacterium tuberculosis Proliferation 
Genes required for proliferation in Mycobacterium tuberculosis are identified according to the 
methods described above. 

EXAMPLE 33 

30 Identification of Genes Required for Mycobactermm leprae Proliferation 

Genes required for proliferation in Mycobacterium leprae are identified according to the 
methods described above. 

EXAMPLE 34 

Identification of Genes Required for Treponema pallidum Proliferation 
35 Genes required for proliferation in Treponema pallidum are identified according to the 

methods described above. 
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EXAMPLE 35 

Identification of Genes Required for Bacillus anthracis Proliferation 
Genes required for proliferation in Bacillus anthracis are identified according to the methods 
described above. 

5 EXAMPLE 36 

Identification of Genes Required for Yersinia vestis Proliferation 
Genes required for proliferation in Yersinia pestis are identified according to the methods 
described above. 

EXAMPLE 37 

10 Identificati on of Genes Required for Clostridium botulinum Proliferation 

Genes required for proliferation in Clostridium botulinum are identified according to the 
methods described above. 

EXAMPLE 38 

Identification o f Genes Required for Campylobacter ieiuni Proliferation 
1 5 Genes required for proliferation in Campylobacter jejuni are identified according to the 

methods described above. 

EXAMPLE 39 

Identification of Genes Required for Chlamydia trachomatis Proliferation 
Genes required for proliferation in Chlamydia trachomatis are identified according to the 
20 methods described above. 

EXAMPLE 40 

Identification of G enes Required for Staphylococcus aureus Proliferation 
Genes required for proliferation in Staphylococcus aureus are identified according to the 
25 methods described above. . 

EXAMPLE 41 

Identificat ion of Genes Required for Salmonella tyDhimi4rii4m Proliferation 
Genes required for proliferation in Salmonella typhimurium are identified according to the 
30 methods described above. 

EXAMPLE 42 

Identificati on of Genes Required for Klebsiella Pneumoniae Proliferation 
Genes required for proliferation in Klebsiella Pneimioniae are identified according to the 
35 methods described above. 
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EXAMPLE 43 

Identification of Genes Required for Pseudomonas aeruginosa Proliferation 
Genes required for proliferation in Pseudomonas aeruginosa are identified according to the 
methods described above. 

EXAMPLE 44 

Identification of Genes Required for Enterococcus faecalis Proliferation 
Genes required for proliferation in Enterococcus faecalis are identified according to the 
methods described above. 



Use of Isolated Exogenous Nucleic Acid Fragments as Antisense Antibiotics 

In addition to using the identified sequences to enable screening of molecule libraries to 
identify compounds useful to identify antibiotics, antisense nucleic acids complementaiy to the 
proliferation-required sequences or portions thereof, antisense nucleic acids complementary to 
15 homologous coding nucleic acids, or homologous antisense nucleic acids can be used as therapeutic 
agents. Specifically, the proliferation-required sequences or homolgous coding nucleic acids, or 
portions therof, in an antisense orientation or homologous antisense nucleic acids can be provided to 
an individual to inhibit the translation of a bacterial target gene or the processing, folding, or assembly 
into a protein/RNA complex of a nontranslated RNA. 

20 

EXAMPLE 45 

Generation of Antisense Therapeutics from Identified Exogenous Sequences 
Antisense nucleic acids complementary to the proliferation-required sequences described 
herein, or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 

25 acids, or portions thereof, or homologous antisense nucleic acids or portions thereof can be used as 
antisense therapeutics for the treatment of bacterial infections or simply for inhibition of bacterial 
growth in vitro or in vivo. For example, the antisense therapeutics may be used to treat bacterial 
infections caused by Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

30 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or to inhibit the growth of these 
organisms. The antisense therapeutics may also be used to treat infections caused by or to inhibit 
the growth of Anaplasma marginale, Aspergillus fuinigatus. Bacillus anthracis, Bacterioides 
fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicmis, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 

35 Candida guilliermondii, Candida krusei, Candida kefyr (also called Ccmdida pseudotropicalis), 
Candida dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, Coryjtebacterium diptheriae, 
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Ciyptococcus neoformcnts, Enterohacter cloacae, Enterococciis faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae. Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ella haemolytica, 
5 Pastewella multocida, Pneinnocystis carinii, Proteus vulgaris, Pseudomonos aeruginosa. 
Salmonella bongori. Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi, 
Salmonella typhi. Salmonella typhimm-ium. Staphylococcus aureus. Listeria monocytogenes, 
Moxarella catarrhalis, Shigella boydii. Shigella dysenteriae. Shigella flexneri. Shigella sonnei. 
Staphylococcus epidermidis. Streptococcus pneumoniae, Streptococcus mutans, Treponema 

10 pallidum. Yersinia enterocolitica. Yersinia pestis or any species falling within the genera of any of 
the above species. In some embodiments of the present invention, the antisense therapuetics may 
be used to treat infection by or inhibit the growth of an organism other than E. coli. 

The therapy exploits the biological process in cells where genes are transcribed into 
messenger RNA (mKNA) that is then translated into proteins. Antisense RNA technology 

15 contemplates the use of antisense nucleic acids, including antisense oligonucleotides, 

complementary to a target gene that will bind to its target nucleic acid and decrease or inhibit the 
expression of the target gene. For example, the antisense nucleic acid may inhibit the translation or 
transcription of the target nucleic acid. In one embodiment, antisense oligonucleotides can be used 
to treat and control a bacterial infection of a cell culture containing a population of desired cells 

20 contaminated with bacteria. In another embodiment, the antisense oligonucleotides can be used to 
treat an organism with a bacterial infection. 

Antisense oligonucleotides can be synthesized from any of the sequences of the present 
invention using methods well known in the art. In a preferred embodiment, antisense 
oligonucleotides are synthesized using artificial means. Uhlmann & Peymann, Chemical Rev. 

25 90:543-584 (1 990) review antisense oligonucleotide technology in detail. Modified or unmodified 
antisense oligonucleotides can be used as therapeutic agents. Modified antisense oligonucleotides 
are preferred. Modification of the phosphate backbones of the antisense oligonucleotides can be 
achieved by substituting the intemucleotide phosphate residues with methylphosphonates, 
phosphorothioates, phosphoramidates, and phosphate esters. Nonphosphate intemucleotide analogs 

30 such as siloxane bridges, carbonate brides, thioester bridges, as well as many others known in the 
art may also be used. The preparation of certain antisense oligonucleotides with modified 
intemucleotide linkages is described in U.S. Patent No. 5,142,047. 

Modifications to the nucleoside units of the antisense oligonucleotides are also 
contemplated. These modifications can increase the half-life and increase cellular rates of uptake 

35 for the oligonucleotides in vivo. For example, a-anomeric nucleotide units and modified 

nucleotides such as 1,2-dideoxy-d-ribofiiranose, l,2-dideoxy-l-phenylribofuranose,and N^, N^- 
ethano-5-methyl-cytosineare contemplated for use in the present invention. 
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An additional form of modified antisense molecules is found in peptide nucleic acids. 
Peptide nucleic acids (PNA) have been developed to hybridi2:e to single and double stranded nucleic 
acids. PNA are nucleic acid analogs in which the entire deoxyribose-phosphate backbone has been 
exchanged with a chemically different, but structurally homologous, polyamide (peptide) backbone 
5 containing 2-aminoethyl glycine units. Unlike DNA, which is highly negatively charged, the PNA 
backbone is neuu-al. Therefore, there is much less repulsive energy between complementary strands in 
a PN A-DNA hybrid than in the comparable DNA-DNA hybrid, and consequently they are much more 
stable. PNA can hybridize to DNA in either a Watson/Crick or Hoogsteen fashion (Demidov et ah, 
Proc, Nail. Acad. Sci. USA. 92:2637-2641, 1995; Egholm, Natwe 365:566-568, 1993; Nielsen et al., 
10 5c/<?/7C4.' 254: 1497- 1500, 1991;Dueholmetal.,A^e>vy. Chem. 21:19-31, 1997). 

Molecules called PNA "clamps" have been synthesized which have two identical PNA 
sequences joined by a flexible hairpin linker containing three 8-amino-3,6-dioxaoctanoicacid units. 

- When a PNA clamp is mixed with a complementary homopurine orhomopyrimidine DNA target 

sequence, a PNA-DNA-PNA triplex hybrid can form which has been shown to be extremely stable 
15 (Dentin ct al., Aocteww/?^ 35:8863-8869, 1996; Eghohn et aL, Nucleic Acids Res. ISiin-lll, 1995; 
Griffith ci al., J, Am. Chem. Soc. 117:83 1-832, 1995). 

The sequence-specific and high affinity duplex and triplex binding of PNA have been 
extensively described (Nielsen et al.. Science 254: 1 497- 1 500, 1 99 1 ; Egholm et al,, J. Am. Chem. Soc. 
114:9677-9678, 1992; Egholm et al.. Nature 365:566-568, 1993; Almarsson et al., Proc. Natl. Acad 
20 Sci. U.S.A. 90:9542-9546, 1993; Demidov et al., Proc Natl. Acad. Sci. U.S.A. 92:2637-2641, 1995). 
They have also been shown to be resistant to nuclease and protease digestion (Demidov et al., 
Biochem. Pluirm. 48: 1 01 0-13 13, 1994). PNA has been used to inhibit gene expression (Hanvey et al., 
5c/e;ice 258: 1 48 1- 1485, 1992; Nielsen etal.,A^wc/.^c/rfs. Res., 21:197-200, 1993; Nielsen etal.. Gene 
149: 139-145, 1994; Good & Nielsen, Science, 95: VflZ-lVie, 1998), to block restriction en^roe 
25 activity (Nielsen ct al., supra. , 1 993), to act as an artificial transcription promoter (MoUegaard, Proc. 
Natl Acad Sci. U.S.A. 91:3892-3895, 1994) and as a pseudo restriction endonuclease (Demidov et al., 
Nucl.Acids. Res. 21:2103-2107, 1993). Recently, PNA has also been shown to have antiviral and 
antitumoral activity mediated through an antisense mechanism (Norton, Nature BiotechnoL, 14:615- 
619, 1996; Hirschman et al., J. Imestig. Med. 44:347-35 1, 1996). PNAs have been linked to various 
30 peptides in order to promote PNA entry into cells (Basu et al., Bioconj. Chem. 8:481-488, 1997; 
Pardridge et al., Proc. Natl. Acad. Sci U.S.A. 92:5592-5596, 1995). 

The antisense oligonucleotides contemplated by the present invention can be administered 
by direct application of oligonucleotides to a target using standard techniques well known in the art. 
The antisense oligonucleotides can be generated within the target using a plasmid, or a phage. 
35 Alternatively, the antisense nucleic acid may be expressed fi:-om a sequence in the chromosome of 
the target cell. For example, a promoter may be introduced into the chromosome of the target cell 
near the target gene such that the promoter directs the transcription of the antisense nucleic acid. 
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Alternatively, a nucleic acid containing the antisense sequence operably linked to a promoter may 
be introduced into the chromosome of the target cell. It is further contemplated that the antisense 
oligonucleotides are incorporated in a ribozyme sequence to enable the antisense to specifically bind 
and cleave its target mRNA. For technical applications of ribo^e and antisense oligonucleotides see 
Rossi et al., PharmacpL Then 50(2):245-254, (1991). The present invention also contemplates 
using a retron to introduce an antisense oligonucleotide to a cell. Retron technology is exemplified 
by U.S. Patent No. 5,405,775. Antisense oligonucleotides can also be delivered using liposomes or 
by electroporation techniques which are well known in the art. 

The antisense nucleic acids described above can also be used to design antibiotic compounds 
comprising nucleic acids which function by intracellular triple helix formation. Triple helix 
oligonucleotides are used to inhibit transcription from a genome. The antisense nucleic acids can be 
used to inhibit cell or microorganism gene expression in individuals infected witii such microorganisms 
or containing such cells. Traditionally, homopurine sequences were considered the most useful for 
triple helix strategies. However, homopyrimidine sequences can also inhibit gene expression. Such 
homopyrimidme oligonucleotides bind to the major groove at homopurine:homopyrimidine sequences. 
Thus, both types of sequences based on the sequences from Staphylococcus aureus, Salmonella 
typhimwhitn. Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococciis faecalis, 
Escherichia coli. Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi or homologous nucleic acids that are required for proliferation are contemplated for 
use as antibiotic compound templates. 

The antisense nucleic acids, such as antisense oligonucleotides, which are complementary 
to the proliferation-required nucleic acids from Staphylococcus aureus. Salmonella typhimurium. 
Klebsiella pneumoniae. Pseudomonas aeruginosa. Enterococcus faecalis, Escherichia coli. 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or to 
homologous coding nucleic acids, or portions thereof, may be used to induce bacterial cell death or 
at least bacterial stasis by inhibiting target nucleic acid transcription or translation. Antisense 
oligonucleotides complementary to about 8 to 40 nucleotides of the proliferation-required nucleic 
acids described herein or homologous coding nucleic acids have sufficient complementarity to form 
a duplex with the target sequence under physiological conditions. 

To kill bacterial cells or inhibit their growth, the antisense oligonucleotides are applied to 
the bacteria or to the target cells under conditions that facilitate their uptake. These conditions 
include sufficient incubation times of cells and oligonucleotides so that the antisense 
oligonucleotides are taken up by the cells. In one embodiment, an incubation period of 7- 1 0 days is 
sufficient to kill bacteria in a sample. An optimum concentration of antisense oligonucleotides is 
selected for use. 

The concentration of antisense oligonucleotides to be used can vary depending on the type 
of bacteria sought to be controlled, the nature of the antisense oligonucleotide to be used, and the 
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relative toxicity of the antisense oJigonucleotide to the desired cells in the treated culture. 
Antisense oligonucleotides can be introduced to cell samples at a number of different concentrations 
preferably between IxlO ' V to lxlO"*M. Once the minimum concentration that can adequately 
control gene expression is identified, the optimized dose is translated into a dosage suitable for use in 
5 vivo. For example, an inhibiting concentration in culture of 1x10*^ translates into a dose of 

approximately 0.6 mg/kg body weight. Levels of oligonucleotide approaching 100 mg/kg body weight 
or higher may be possible after testing the toxicity of the oligonucleotide in laboratory animals. It is 
additionally contemplated that cells from the subject are removed, treated with the antisense 
oligonucleotide, and reintroduced into the subject. This range is merely illustrative and one of skill in 
10 the art are able to determine the optimal concentration to be used in a given case. 

After the bacterial cells have been killed or controlled in a desired culture, the desired cell 
population may be used for other purposes. 

EXAMPLE 46 

Use of Antisense Olig onucleotides to Treat Contaminated Cell Cultures 
^ 5 The following example demonstrates the ability of an Stap/rylococcus cmreus. Salmonella 

typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi antisense oligonucleotide or an antisense oligonucleotide complementary to a 
homologous coding nucleic acid, or portions thereof, to act as a bacteriocidal or bacteriostatic agent 
20 to treat a contaminated cell culture system. The application of the antisense oligonucleotides of the 
present invention are thought to inhibit the translation of bacterial gene products required for 
proliferation. The antisense nucleic acids may also inhibit the transcription, folding or processing 
of the target RNA. 

In one embodiment of the present invention, the antisense oligonucleotide may comprise a 
25 phosphorothioate modified nucleic acid comprising at least about 15, at least about 20, at least 
about 25, at least about 30, at least about 35, at least about 40, or more than 40 consecutive 
nucleotides of an antisense nucleic acid listed in Table lA. A sense oligodeoxynucleotide 
complementary to the antisense sequence is synthesized and used as a control. The 
oligonucleotides are synthesized and purified according to the procedures of Matsukura, et al.. Gene 
30 72:343 (1988). The test oligonucleotides are dissolved in a small volume of autoclaved water and 
added to culture medium to make a 100 micromolar stock solution. 

Human bone marrow cells are obtained from the peripheral blood of two patients and 
cultured according standard procedures well known in the art. The culture is contaminated with 
StapJjylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
35 Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, or Salmonella typhi or an organism containing a homologous nucleic acid and 
incubated at 37°C overnight to establish bacterial infection. 
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Tlie control and antisense oligonucleotide containing solutions are added to the 
contaminated cultures and monitored for bacterial growth. After a 10 hour incubation of culture 
and oligonucleotides, samples from the control and experimental cultures are drawn and analyzed 
for the translation of the target bacterial gene using standard microbiological techniques well 
5 known in the art. The target Staphylococcus airreus. Salmonella typhimiirium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecal is, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi gene or an organism 
containing the homologous coding nucleic acid is found to be translated in the control culture 
treated with the control oligonucleotide, however, translation of the target gene in the experimental 
10 culture treated with the antisense oligonucleotide of the present invention is not detected or 

reduced, indicating that the culture is no longer contaminated or is contaminated at a reduced level. 

EXAMPLE 47 
Use of Antisense Oligonucleotides to Treat Infections 
A subject suffering from a Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
1 5 pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi infection or an 
infection with an organism containing a homologous coding nucleic acid is treated with the 
antisense oligonucleotide preparation above. The antisense oligonucleotide is provided in a 
pharmaceutical ly acceptable carrier at a concentration effective to inhibit the transcription or 
20 translation of the target nucleic acid. The present subject is treated with a concentration of 

antisense oligonucleotide sufficient to achieve a blood concentration of about 0.1-100 micromolar. 
The patient receives daily injections of antisense oligonucleotide to maintain this concentration for 
a period of 1 week. At the end of the week a blood sample is drawn and analyzed for the presence 
or absence of the organism using standard techniques well known in the art. There is no detectable 
25 evidence of Staplrylococcus aureus. Salmonella typhimurium, Klebsiella pneimioniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi or an organim containing a homologous coding 
nucleic acid and the treatment is terminated. 

Antisense nucleic acids complementary to a homologous coding nucleic acid or a portion 
30 thereof may be used in the preceding method to treat individuals infected with an organism 
containing the homologous coding nucleic acid. 

EXAMPLE 48 
Preparation and Use of Triple Helix Forming Oligonucleotides 
The sequences of proliferation-required nucleic acids, homologous coding nucleic acids, or 
35 homologous antisense nucleic acids are scanned to identify 10-merto 20-merhomopyrimidineor 

homopurine stretches that could be used in triple-helix based strategies for inhibiting gene expression. 
Following identification of candidate homopyrimidine or homopurine stretches, their eflficiency in 
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inliibiting gene expression is assessed by introducing varying amounts of oligonucleotides containing 
the candidate sequences into a population of bacterial cells that normally express the target gene. The 
oligonucleotides may be prepared on an oligonucleotide synthesizer or they may be purchased 
commercially from a company specializing in custom oligonucleotide synthesis. 
5 The oligonucleotides can be introduced into the cells using a variety of methods known to 

those skilled in the art, including but not limited to calcium phosphate precipitation, DEAE-Dextran, 
electroporation, liposome-mediatedtransfection or native uptake. 

Treated cells are monitored for a reduction in proliferation using techniques such as 
monitoring growth levels as compared to untreated cells using optical density measurements. The 
1 0 oligonucleotides that are effective m inhibiting gene expression in cultured cells can then be introduced 
in vivo using the techniques well known in that art at a dosage level shown to be effective. 

In some embodiments, the natural (beta) anomers of the oligonucleotide units can be replaced 
with alpha anomers to render the oligonucleotidemore resistant to nucleases. Further, an intercalating 
agent such as ethidium bromide, or the like, can be attached to the 3 ' end of the alpha oligonucleotide 
15 to stabilize the triple helix. For infonnation on the generation of oligonucleotides suitable for triple 
helix formation see GrifBn et al. (Science 245:967-97 1 (1989)). 

EXAMPLE 49 

Identification of Bacterial Strains from Isolated Specimens bv PCR 
Classical bacteriological methods for the detection of various bacterial species are time 

20 consuming and costly. These methods include growing the bacteria isolated from a subject in 

specialized medium, cultivation on selective agar medium, followed by a set of confirmation assays 
that can take from 8 to 1 0 days or longer to complete. Use of the identified sequences of the 
present invention provides a method to dramatically reduce the time necessary to detect and identify 
specific bacterial species present in a sample. 

25 In one exemplary method, bacteria are grown in enriched medium and DNA samples are 

isolated from specimens of, for example, blood, urine, stool, saliva or central nervous system fluid by 
conventional methods. A panel of PCR primers based on identified sequences unique to various 
species or t>'pes of cells or microorganisms are then utilized in accordance with Example 12 to amplify 
DNA of approximately 100-200 nucleotides in length from the specimen. A separate PCR reaction is 

30 set up for each pair of PCR primers and after Ae PCR reaction is complete, the reaction mixtures are 
assayed for the presence of PCR product. The presence or absence of bacteria from the species to 
which the PCR primer pairs belong is determined by the presence or absence of a PCR product in the 
various test PCR reaction tubes. 

Although the PCR reaction is used to assay the isolated sample for the presence of various 

35 bacterial species, other assays such as the Southern blot hybridization are also contemplated. 

Compounds which inhibit the activity or reduce the amount of gene products required for 
proliferation may be identified using rational drug design. These methods may be used with the 
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proliferation-required polypeptides described herein or homologous polypeptides. In such methods, 
the structure of the gene product is determined using methods such as x-ray crystallography, NMR, or 
computer modelling. Compounds are screened to identify those which have a structure which allows 
them to mteract with the gene product. In some embodiments, the compounds are screened to identify 
5 those which have structures which allow them to interact with regions of the gene product which are 
important for its activity. For example, tlie compounds may be screened to identify those which have 
structures which allow them to bind to the active site of the gene product to mhibit its activity. For 
example, the compound may be a suicide substrate which binds to the active site with high affinity, 
thereby preventing the gene product from acting on its natural substrate. Alternatively, the compound 
10 may bind to a region of the gene product which is involved in complex formation with other 
biomolecules. In such instances, the activity of the gene product is inhibited by blocking the 
interaction between the gene product and other members of the complex. 

Thus, one embodiment of the present invention comprises a method of using a crystal of the 
gene products of the present invention and/or a dataset comprising the three-dimensional 
15 coordinates obtained from the crystal in a drug-screening assay. The present invention also 

includes agents (modulators or drugs) that are identified by the methods of the present invention, 
along with the method of using agents (modulators or drugs) identified by a method of the present 
invention, for inhibiting the activity of or modulating the amount of an essential gene product. The 
present invention also includes crystals comprising the gene products of the present invention or 
20 portions thereof. 

In some embodiments of the present invention, the three-dimensional structure of the 
polypeptides required for proliferation is determined using X-ray crystallography or NMR. The 
coordinates of the determined structure are used in computer-assisted modeling programs to 
identify compounds that bind to and/or modulate the activity or amount of the encoded polypeptide. 
25 The method may include the following steps: 1 ) the generation of high-purity crystals of the 
encoded recombinant (or endogenous) polypeptide for analysis; 2) determination of the three- 
dimensional structure of the polypeptide; and, 3) the use of computer-assisted "docking" programs 
to analyze the molecular interaction of compound structure and the polypeptide (i.e., drug 
screening). 

30 General methods for performing each of the above steps are described below and are also 

well known to those of skill in the art. Any method known to those of skill in the art, including 
those described herein, may be employed for generating the three-dimensional structure for each 
identified essential gene product and its use in the drug-screening assays. 

Crystals of the gene products required for proliferation may be obtained as follows. Under 

35 certain conditions, molecules condense from solution into a highly-ordered crystalline lattice, which 
is defined by a unit cell, the smallest repeating volume of the crystalline array. The contents of 
such a cell can interact with and diffract certain electromagnetic and particle waves (e.g.. X-rays, 
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neutron beams, electron beams etc.). Due to the symmetry of the lattice, the diffracted waves 
interact to create a di£fraction pattern. By measuring the diffraction pattern, crystallographers are 
able to reconstruct the three-dimensional structure of the atoms in the crystal. 

Any method known to those of skill in the art, including those set forth below, may be 
5 employed to prepare high-purity crystals. For example, crystals of the product of the identified 
essential gene can be grown by a number of techniques including batch crystallization, vapor 
diffusion (either by sitting drop or hanging drop) and by microdialysis. Seeding of the crystals in 
some instances is required to obtain X-ray quality crystals. Standard micro and/or macro seeding of 
crystals may therefore be used. Exemplified below is the hanging-drop vapor diffusion procedure. 

10 Hanging drops of an essential gene product (2.5 (i.1, 10 mg/ml) in 20 mM Tris, pH=8.0, 100 mM 

NaCl are mixed with an equal amount of reservoir buffer containing 2.7-3,2 M sodium formate and 
100 mM Tris buffer, pH=8.0, and kept at 4°C. Crystal showers may appear after 1-2 days with large 
single crystals growing to full size (0.3 X 0.3 X 0.15 nun^) v^ithin 2-3_ weeks. Crystals are harvested 
in 3.5 M sodium formate and 100 mM Tris buffer, pH=8.0 and cryoprotected in 3.5 M sodium 

15 formate, 100 mM Tris buffer, pH=8.0, 10% (w/v) sucrose, and 10% (v/v) ethylene glycol before 
flash freezing in liquid propane. In some embodiments, the crystal may be obtained using the 
methods described in U.S. Patent No. 5,869,604. The method involves (a) contacting a mixture 
containing uncrystallized polypeptides with an exogenous nucleating agent that has an areal lattice 
match of at least 90.4% to the polypeptide,(b) crystallizing the polypeptides, thereby forming at 
20 least one crystal of the polypeptide attached to the nucleating agent, the attached crystal being of a 
high purity, and at least one polypeptide crystal unattached to the nucleating agent, the unattached 
crystal being of a lower purity than the attached crystal, and (c) separating the crystal attached to 
the nucleating agent from the crystal unattached to the nucleating agent. The crystallized 
polypeptide may also be purified from contaminants by (a) contacting a mixture containing 
25 uncrystallized polypeptides and a contaminant with an exogenous nucleating agent that has an areal 
lattice match of at least 90.4% to the polypeptide, (b) crystallizing the polypeptides, thereby 
forming at least one crystal of the polypeptide attached to the nucleating agent, the attached crystal 
being of a high purity and produced in a high yield, and at least one crystal unattached to the 
nucleating agent, the unattached crystal being of a lower purity than the attached crystal, and (c) 
30 separating the crystal attached to the nucleating agent from the crystal unattached to the nucleating 
agent. 

Once a crystal of the present invention is grown, X-ray diffraction data can be collected 
using methods familiar to those skilled in the art. Therefore, any person with skill in the art of 
protein crystallization having the present teachings and without undue experimentation can 
35 crystallize a large number of alternative forms of the essential gene products from a variety of 

different organisms, or polypeptides having conservative substitutions in their amino acid sequence. 
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A crystal lattice is defined by the symmetry of its unit cell and any structural motifs the unit 
cell contains. For example, there are 230 possible symmetry groups for an arbitrary crystal lattice, 
while the unit cell of the crystal lattice group may have an arbitrary dimension that depends on the 
molecules making up the lattice. Biological raacromolecules, however, have asymmetric centers 
5 and are limited to 65 of the 230 symmetry groups. See Cantor et al.. Biophysical Chemistry, Vol. 
Ill, W. H. Freeman & Company (1980). 

A crystal lattice interacts with electromagnetic or particle waves, such as X-rays or electron 
beams respectively, that have a wavelength with the same order of magnitude as the spacing 
between atoms in the unit cell. The diffracted waves are measured as an array of spots on a 
1 0 detection surface positioned adjacent to the crystal. Each spot has a three-dimensional position, hkl, 
and an intensity, I(hkl), both of which are used to reconstruct the three-dimensional electron density 
of the crystal with the so-called Electron Density Equation. The Electron Density Equation states 
that the three-dimensional electron density of the unit cell is the Fourier transform of the structure 
factors. Thus, in theory, if the structure factors are known for a sufficient number of spots in the 
1 5 detection space, then the three-dimensional electron density of the unit cell could be calculated 
using the Electron Density Equation. 

In some embodiments of the present invention, an image of a crystal of a gene product 
required for proliferation or a portion thereof is obtained with the aid of a digital computer and the 
crystaPs diffraction pattern as described in U.S. Patent No. 5,353,236. The diffraction pattern 
20 contains a plurality of reflections, each having an associated resolution. The image is obtained by 
(a) converting the diffraction pattern of the crystal into computer usable normalized amplitudes, the 
pattern being produced with a diffractometer; (b) determining from the diffraction pattern a 
dimension of a unit cell of the crystal; (c) providing an envelope defining the region of the unit cell 
occupied by the gene product or portion thereof in the crystal; (d) distributing a collection of 
25 scattering bodies within said envelope, the collection of scattering bodies having various 

arrangements, each of which has an associated pattern of Fourier amplitudes; (e) condensing the 
collection of scattering bodies to a condensed arrangement that results in a high correlation between 
a diffraction pattern and the pattern of Fourier amplitudes for said collection of scattering bodies; 
(f) determining the phase associated with at least one of the reflections of said diffraction pattern 
30 from the condensed arrangement of scattering bodies; (g) calculating an electron density 

distribution of the gene product or portion thereof within the unit cell from the phase determined in 
procedure f; and (h) displaying a graphical image of the gene product or portion thereof constructed 
from said electron density distribution. 

The crystals of the gene products required for proliferation may be used in drug screening 
35 methods such as those described in U.S. Patent Number 6,156,526. Briefly, in such methods, a 
compound which inhibits the formation of a complex comprising the gene product or a portion 
thereof is identified as follows. A set of atomic coordinates defining the three-dimensional 
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structure of a complex including the gene product of interest or a portion thereof are determined. A 
potential compound that binds to the gene product or a portion thereof involved in complex 
formation is selected using the atomic coordinates obtained above. The compound is contacted 
with the gene product or portion thereof and its binding partner(s) in the complex under conditions 
5 which would permit the complex to form in the absence of the potential compound. The binding 
affinity of the gene product or portion thereof for its binding partner(s) is determined and a potential 
compound is identified as a compound that inhibits the formation of the complex when there is a 
decrease in the binding affinity of the gene product or portion thereof for its binding partner(s). 
In some embodiments of the present invention, the three dimensional structure of the 

10 essential gene product is determined and potential agonists and/or potential antagonists are designed 
with the aid of computer modeling [Bugg et al.. Scientific American, Dec.:92-98 (1993); West et 
al., TIPS, 16:67-74 (1995); Dunbrack et al.. Folding & Design, 2:27-42 (1997)]. 

-Computer analysis may be performed-with one or_more of the computer programs 
including: QUANTA, CHARMM, INSIGHT, SYBYL, MACROMODEL and ICM [Dunbrack et 

15 al.. Folding & Design, 2:27-42 (1997)]. In a further embodiment of this aspect of the invention, an 
initial drug-screening assay is performed using the three-dimensional structure so obtained, 
preferably along with a docking computer program. Such computer modeling can be performed 
with one or more Docking programs such as FlexX, DOC, GRAM and AUTO DOCK [Dunbrack et 
al., Folding & Design, 2:27-42 (1997)]. 

20 It should be understood that for each drug screening assay provided herein, a number of 

iterative cycles of any or all of the steps may be performed to optimize the selection. The drug 
screening assays of the present invention may use any of a number of means for determining the 
interaction between an agent or drug and an essential gene product. 

In some embodiments of the present invention, a drug can be specifically designed to bind 

25 to an essential gene product of the present invention through NMR based methodology. [Shuker et 
al., pi Science 274:1531-1534 (1996).] NMR spectra may be recorded using devices familiar to 
those skilled in the art, such as the Varian Unity Plus 500 and unity 600 spectrometers, each 
equipped with a pulsed-field gradient triple resonance probe as analyzed as described in Bagby et 
al., [Cell 82:857-867 (1995)]. Sequential resonance assignments of backbone *H, }^ N, and }^ C 

30 atoms may be made using a combination of triple resonance experiments similar to those previously 
described [Bagby et al.. Biochemistry, 33:2409-2421 (1994a)], except with enhanced sensitivity 
[Muhandiram and Kay, J. Magn. Reson., 103: 203-216 (1994)] and minimal H2O saturation [Kay et 
al., J. Magn. Reson., 109:129-133 (1994)]. Side chain and C assignments may be made using 
HCCH-TOCSY [Bax et al., J. Magn. Reson., 87:620-627 (1990)] experiments with mixing times of 

35 8 ms and 16 ms.in solution but need not be included in structure calculations. Nuclear Overhauser 
effect (NOE) cross peaks in two-dimensional ^H~'H NOE spectroscopy (NOESY), three- 
dimensional *^-edited NOESY-HSQC [Zhang et al., J. Biomol, NMR, 4:845-858 (1994)] and 
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three-dimensional simultaneous acquisition " N/'^C-edited NOE [Pascal et al., J. Magn. Reson.. 
103:197-201 (1994)] spectra may be obtained with 100 ms NOE mixing times. Standard pseudt^ 
atom distance corrections [Wuthrich et al., J. Mol. Biol., 169:949-961 (1983)] may be incorporated 
to account for center averaging. An additional 0.5 .ANG. may be added to the upper limits for 
distances involving methyl groups [Wagner et al., J. Mol. Biol., 196:61 1-639 (1987); Clore et al.. 
Biochemistry, 26:8012-8023 (1987)]. 

The structures can be calculated using a simulated annealing protocol [Nilges et al.. In 
computational Aspects of the Study of Biological Macromolecules by Nuclear Magnetic Resonance 
Spectroscopy, J. C. Hoch, F. M. Poulsen, and C. Redfield, eds.. New York: Plenum Press, pp. 451- 
455 (1991)] within X-PLOR [Brunger, X-PLOR Manual, Version 3.1, New Haven, Comi.': 
Department of Molecular Biophysics and Biochemistry, Yale University (1993)] using the 
previously described strategy [Bagby et al.. Structure, 2: 107-122 (1994b)]. Interhelical anges may 
be calculated using a program written by K. Yap. Accessible surface areas were calculated using the 
program Naccess, available from Prof J. Thornton, University College, London. 

Compounds capable of reducing the activity or amount of gene products required for 
cellular proliferation may be identified using the methods described in US Pat. No. 6,077,682. 
Briefly, the three-dimensional structure of the gene product or portion thereof may be used in a 
drug screening assay by (a) selecting a potential drug by performing rational drug design with the 
three-dimensional structure determined from one or more sets of atomic coordinates of the gene 
product or portion thereof in conjunction with computer modeling; (b) contacting the potential drug 
with a polypeptide comprising the gene product or portion thereof and (c) detecting the binding of 
the potential drug with said polypeptide; wherein a potential drug is selected as a drug if the 
potefltial drug binds to the polypeptide. In some methods, the three-dimensional structure of the 
gene product or portion thereof is used in a drug screening assay involving (a) selecting a potential 
drag by peifonning structural based rotational drug design with the three-dimensional structure of 
the gene product or portion thereof; wherein said selecting is performed in conjunction with 
computer modeling; (b) contacting the potential drug with a polypeptide comprising the gene 
product or portion thereof in the presence of a substrate of the gene product; wherein in the absence 
of the potential drug the substrate is acted upon by the gene product; and (c) determining the extent 
to which the gene product acted upon the substrate; wherein a drug is selected when a decrease in 
the action of the gene product on the substrate is determined in the presence of the potential drug 
relative to in its absence. In some embodiments, the preceding method further involves(d) 
contacting the potential drug with the gene product or portion thereof for NMR analysis; wherein a 
binding complex forms between the potential drug and said gene product or portion thereof for 
NMR analysis; wherein the gene product or portion thereof for NMR analysis comprises a 
consewative amino acid substitution; (e) determining the three-dimensional structure of the binding 
complex by NMR; and (f) selecting a candidate drug by performing stractural based rational drug 
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design with the three-dimensional structure determined for the binding complex; wherein said 
selecting is performed in conjunction with computer modeling; (g) contacting the candidate drug 
with a second polypeptide comprising the gene product or portion thereof in the presence of a 
substrate of the gene product or portion thereof; wherein in the absence of the candidate drug the 
substrate is acted upon by the second polypeptide; and (h) determining the amount of action of the 
second polypeptide on the substrate; wherein a drug is selected when a decrease in the amount of 
action of the second polypeptide is determined in the presence of the candidate drug relative to in 
its absence. 

Once the three-dimensional structure of a crystal comprising an essential gene product is 
determined, a potential modulator of its activity, can be examined through the use of computer 
modeling using a docking program such as FlexX, GRAM, DOCK, or AUTODOCK [Dunbrack et 
al., 1997, supra], to identify potential modulators. This procedure can include computer fitting of 
potential modulators to the polypeptide or fragments thereof to ascertain how well the shape and the 
chemical structure of Ae potential modulator will bind. Computer programs can also be employed 
to estimate the attraction, repulsion, and steric hindrance of the two binding partners (e.g., the 
essential gene product and a potential modulator). Generally the tighter the fit, the lower the steric 
hindrances, and the greater the attractive forces, the more potent the potential modulator since these 
properties are consistent with a tighter binding constant. Furthermore, the more specificity in the 
design of a potential drug the more likely that the drug will not interact as well with other proteuis. 
This will minimize potential side-effects due to unwanted interactions with other proteins. 

Compound and compound analogs can be systematically modified by computer modeling 
programs until one or more promising potential analogs is identified. In addition systematic 
modification of selected analogs can then be systematically modified by computer modeling 
programs until one or more potential analogs are identified. Such analysis has been shown to be 
effective in the development of HTV protease inhibitors [Lam et al.. Science 263:380-384 (1994); 
Wlodawer et al., Ann. Rev. Biochem. 62:543-585 (1993); Appelt, Perspectives in Drug Discovery 
and Design 1:23-48 (1993); Erickson, Perspectives in Drug Discovery and Design 1:109-128 
(1993)]. Alternatively a potential modulator could be obtained by initially screening a random 
peptide library produced by recombinant bacteriophage for example, [Scott and Smith, Science, 
249:386-390 (1990); Cwirla et al., Proc. Natl. Acad. Sci., 87:6378-6382 (1990); Devlin et al.. 
Science, 249:404-406 (1990)]. A peptide selected in this manner would then be systematically 
modified by computer modeling programs as described above, and then treated analogously to a 
structural analog. 

Example 45 describes computer modelling of the structures of gene products required for 
proliferation. 
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EXAMPLE 50 

Determination of the Structure of Gene Products Required for Proliferation Using Computer Modelling 
Three dimensional models were built by applying computer modelling methods to some of 
the gene products required for proliferation of Staphylococcus aureus using the amino acid 
5 sequences of the encoded proteins as follows. Sir Tom Blundell's program COMPOSER as 

provided by Tripos Associates in their BIOPOLYMER module to SYBYL was used to build the 
models. Skolnik's method of topology fingerprinting as implemented in Matchmaker was used to 
score the average mutation free energy. This number is in Boltzmans (units of kT) and should be 
negative (the more negative, the better the model. 

1 0 Composer uses a Needleman Wunsch alignment with jumbling to find significant 

alignments. The reported parameters are percent identity and significance as measured from the 
jumbling. Those matches which were 30% identical and had a significance greater that 4 on the 
scale were judged to be good candidates for model building templates. If no three dimensional 
structures met these criteria, then a BLAST search was conducted against the most recent PDB 

15 sequence database. Any significant hits discovered in this manner were then added to the binary 
protein structure database and the candidate search was repeated in the manner discussed above. 

In the next phase, Composer assigned structurally conserved and structurally variable 
regions and built the backbone structure and then searched the database for structures of the 
variable loops. These were then spliced in and a model of the protein resulted. Any loops (variable 

20 regions) which were unassignable were manually built and refined with a combination of dynamics. 

The structure was then refined. Hydrogen atoms were added and a non-active aggregate 
was defined. lOOOpS of dynamics using AMBER ALL- ATOM and KoUman charges are 
performed. Next a minimization cycle of up 5000 steepest decent steps were performed and then 
the aggregate was thawed and the process was repeated on the entire protein. 

25 The resulting structure was then validated in MATCHMAKER. The topologicaly scanned 

free energy determined from empirically derived protein topologies was computed and the average 
energy/residue is reported in Boltzamans was reported. As this number represents a free energy the 
more negative it is the more favorable it is. 

Sixty six proteins required for the proliferation of Staphylococcus aureus were modelled as 

30 described above. MATCHMAKER energies were computed for these. The distribution of the 
models built by class is shown in the table below. 
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Classification 


Number of Models 


Average Matrlimalv<»r 
Enerev 


Acyiases 


1 


-0.10 


Dehydrogenases 


3 


-0.12 


DNA Related 


3 


-0.12 


Heat Shock Protein 


2 


-0.16 


Hydrolases 


3 


-0.16 


Isomerases 


1 


0.05 


Ligases 


7 


-0.07 


Lyases 


1 


-0.09 


Nfembrane Anchored 


1 


-0.12 


Misc 


18 


-0.21 


Oxidoreductases 


6 


-0.09 


Proteases 


1 


-0.03 


Ribosome 


3 


-0.11 


Synthases 


4 


-0.14 


Transferases 


6 


-0.12 


. Distribution of models built with t 


heir MATCHMAKER energies in kT 



The validity of the above method was confirmed using FtsZ. In the case of FteZ, a crystal 
5 structure from M. Janeschi was available. Examination of the gross structural features determined 
using the above modelling showed all of the folds in the correct place, although there were some 
minor differences from tiie structure determined by x-ray crystallography. 

EXAMPLE 51 
FUNCTIONAL COMPLEMENTATION 

10 In another embodiment, geue products whose activities may be complemented by a 

proliferation-required gene product from Staphylococcus aureus. Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or 
homologous polypeptides are identified using merodiploids, created by introducing a plasmid or 

1 5 Bacterial Artificial Chromosome into an organism having a mutation in the essential gene which 
reduces or eliminates the activity of the gene product. In some embodiments, the mutation may be 
a conditional mutation, such as a temperature sensitive mutation, such that the organism proliferates 
under permissive conditions but is unable to proliferate under non-permissive conditions in the 
absence of complementation by the gene on the plasmid or Bacterial Artificial Chromosome. 

20 Alternatively, duplications may be constructed as described in Roth et al. (1 987) Biosynthesis of 
Aromatic Amino Acids in Escherichia coli and Sahnonella typhimurium, F. C. Neidhardt, ed., 
American Society for Microbiology, publisher, pp. 2269-2270. Such methods are familiar to those 
skilled in the art. 



25 



Table VIII provides a cross reference for SEQ ID NOs. of the nucleotide sequences 
discussed herein and the SEQ ID NOs. of the polypeptides encoded by these nucleotide. 
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Nucleotide SeqID 


Protein SeqID 


5916 


10013 


5917 


10014 


5918 


10015 


5919 


10016 


5920 


10017 


5921 


10018 


5922 


10019 


5923 


10020 


5924 


10021 


5925 


10022 


5926 


10023 


5927 


10024 


5928 


10025 


5929 


10026 


5930 


10027 


5931 


10028 


5932 


10029 


5933 


10030 


5934 


10031 


5935 


10032 


5936 


10033 


5937 


10034 


5938 


10035 


5939 


10036 


5940 


10037 


5941 


10038 


5942 


10039 


5943 


10040 


.5944 


10041 


5945 


10042 


5946 


10043 


5947 


10044 


5948 


10045 


5949 


10046 


5950 


10047 


5951 


10048 


5952 


10049 


5953 


10050 


5954 


10051 


5955 


10052 


5956 


10053 


5957 


10054 


5958 


10055 


5959 


10056 


5960 


10057 


5961 


10058 


5962 


10059 
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Protein SeqID 


5963 


10060 


5964 


10061 


5965 


10062 


5966 


10063 


5967 


10064 


5968 


10065 


5969 


10066 


5970 


10067 


5971 


10068 


5972 


10069 


5973 


10070 


5974 


10071 


5975 


10072 


5976 


10073 


5977 


10074 


5978 


10075 


5979 


10076 


5980 


10077 


5981 


10078 


5982 


10079 


5983 


10080 


5984 


10081 


5985 


10082 


5986 


10083 


5987 


10084 


5988 


10085 


5989 


10086 


5990 


10087 


5991 


10088 


5992 


10089 


5993 


10090 


5994 


10091 


5995 


10092 


5996 


10093 


5997 


10094 


5998 


10095 


5999 


10096 


6000 


10097 


6001 


10098 


6002 


10099 


6003 


10100 


6004 


10101 


6005 


10102 


6006 


10103 


6007 


10104 


6008 


10105 


6009 


10106 
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Nucleotide SeqID 


Protein SeqID 


6010 


10107 


6011 


10108 


6012 


10109 


6013 


10110 


6014 


10111 


6015 


10112 


6016 


10113 


6017 


10114 


6018 


10115 


6019 


10116 


6020 


10117 


6021 


10118 


6022 


10119 


6023 


10120 


6024 


10121 


6025 


10122 


- 6026 


10123 


6027 


10124 


6028 


10125 


6029 


10126 


6030 


10127 


6031 


10128 


6032 


10129 


6033 


10130 


6034 


10131 


6035 


10132 


6036 


10133 


6037 


10134 


6038 


10135 


6039 


10136 


6040 


10137 


6041 


10138 


6042 


10139 


6043 


10140 


6044 


10141 


6045 


10142 


6046 


10143 


6047 


10144 


6048 


10145 


6049 


10146 


6050 


10147 


6051 


10148 


6052 


10149 


6053 


10150 


6054 


10151 


6055 


10152 


6056 


10153 


6057 


10154 



Nucleotide SeqID 


Protein SeqID 


6058 


10155 


6059 


10156 


6060 


10157 


6061 


10158 


6062 


10159 


6063 


10160 


6064 


10161 


6065 


10162 


6066 


10163 


6067 


10164 


6068 


10165 


6069 


10166 


6070 


10167 


6071 


10168 


6072 


10169 


6073 


10170 


6074 


10171 


6075 


10172 


6076 


10173 


6077 


10174 


6078 


10175 


6079 


10176 


6080 


10177 


6081 


10178 


6082 


10179 


6083 


10180 


6084 


10181 


6085 


10182 


6086 


10183 


6087 


10184 


6088 


10185 


6089 


10186 


6090 


10187 


6091 


10188 


6092 


10189 


6093 


10190 


6094 


10191 


6095 


10192 


6096 


10193 


6097 


10194 


6098 


10195 


6099 


10196 


6100 


10197 


6101 


yo 


6102 


10199 


6103 


10200 


6104 


10201 


6105 


10202 



-253- 



BNSDOCID: <WOL_01709SSAaLl_> 



wo OI/7««>55 



TABLE Vm 



PCT/USOl/09180 



i^UCieoilOI: oi.C|ll/ 


« rQlClll OCfJJXF 


fx 1 HA 




A 1 (M 
O 1 U / 








A 1 MO 
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1 0907 
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O 1 J ^ 




0 1 I ^ 


1 09 1 0 
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1 1 < 
Oi 1^ 


1 09 1 9 


61 16 


1 no 1 "5 
lUzl J 


61 17 


1 AO 1 ji 

lU^i4 


61 18 




61 19 


1 AO 1 ^ 

lUzlO 
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1 no 1 0 
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1 AO 1 C 
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1 AOOA 

lUJzu 
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1 noo 1 
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1 AOOO 

10222 
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1 AOO/I 

10224 


ol2b 
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1022 J 
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Ol JO 
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1022 / 
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1022o 
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1 AOI A 

10230 


ol34 


10231 


Ol35 
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10232 


6136 


10233 
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10234 


6I3S 
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6139 


10236 


6140 
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Oj4 J 


1023o 


Ol4^ 


1 AOIQ 

10237 


Ol4^ 
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10240 


/C 1 


1 AO /I 1 

10241 


014D 
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10242 


Ol4o 


10243 


/C 1 /IT 
014/ 


10244 


014o 


1024 J 


6140 


10946 
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10247 


6151 


10248 


6152 


10249 


6153 


10250 
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1 AOOA 

102o0 


Al OA 
OIVO 


1 AOOO 

1025 / 


Al Ol 

oiy 1 


1 AOOO 
10200 


Al QO 

oiy2 


1 AOOO 
102 07 


Al 0*2 
01 73 


1 AOOA 
IO27O 


Al O/l 
OI74 


1 AOQl 

i02yi 


Al 0^ 

0 lyD 


1 AOOO 
10272 


Al OA 
OI7O 


1 AO 07 
10273 


6197 




6198 


10295 


6199 


10296 


6200 


10297 


6201 


10298 
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wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqEO 


Protein SeqID 


6202 


10299 


6203 


10300 


6204 


10301 


6205 


10302 


6206 


10303 


6207 


10304 


6208 


10305 


6209 


10306 


6210 


10307 


62 11 


10308 


6212 


10309 


6213 


10310 


6214 


10311 


6215 


10312 


6216 


10313 


6217 


10314 


6218 


10315 


6219 


10316 


6220 


10317 


6221 


10318 


6222 


10319 


6223 


10320 


6224 


10321 


6225 


10322 


6226 


10323 


6227 


10324 


6228 


10325 


6229 


10326 


6230 


10327 


6231 


10328 


6232 


10329 


6233 


10330 


6234 


10331 


6235 


10332 


6236 


10333 


6237 


10334 


6238 


10335 


6239 


10336 


6240 


10337 


6241 


10338 


6242 


10339 


6243 


10340 


6244 


10341 


6245 


10342 


6246 


10343 


6247 


10344 


6248 


10345 


6249 1 10346 



Nucleotide SeqID 


Protein SeqID 


6250 


10347 


6251 


10348 


6252 


10349 


6253 


10350 


6254 


10351 


6255 


10352 


6256 


10353 


6257 


10354 


6258 


10355 


6259 


10356 


6260 


10357 


6261 


10358 


6262 


10359 


6263 


10360 


6264 


10361 


6265 


10362 


' " "6266" 


" ' 10363 


6267 


10364 


6268 


10365 


6269 


10366 


6270 


10367 


6271 


10368 


6272 


10369 


6273 


10370 


.6274 


10371 


6275 


10372 


6276 


10373 


6277 


10374 


6278 


10375 


6279 


10376 


6280 


10377 


6281 


10378 


6282 


10379 


6283 


10380 


6284 


10381 


6285 


10382 


6286 


10383 


6287 


10384 


6288 


10385 


6289 


10386 


6290 


10387 


6291 


10388 


6292 


10389 


6293 


10390 


6294 


10391 


6295 


10392 


6296 


10393 


6297 


10394 



-255- 



BNSDOCID: <WO__( 



0170955A2_I_> 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


6298 


10395 


6299 


10396 


6300 


10397 


6301 


10398 


6302 


10399 


6303 


10400 


6304 


10401 


6305 


10402 


6306 


10403 


6307 


10404 


6308 


10405 


6309 


10406 


6310 


10407 


6311 


10408 


6312 


10409 


6313 


10410 


6314 


10411 


6315 


10412 


6316 


10413 


6317 


10414 


631S 


10415 


6319 


10416 


6320 


10417 


6321 


10418 


6322 


10419 


6323 


10420 


6324 


10421 


6325 


10422 


6326 


10423 


6327 


10424 


6328 


10425 


6329 


10426 


6330 


10427 


6331 


10428 


6332 


10429 


6333 


10430 


6334 


10431 


6335 


10432 


6336 


10433 


6337 


10434 


6338 


10435 


6339 


10436 


6340 


10437 


6341 


10438 


6342 


10439 


6343 


10440 


6344 


10441 


6345 


10442 



Nucleotide SeqID 


Protein SeqID 


6346 


10443 


6347 


10444 


6348 


10445 


6349 


10446 


6350 


10447 


6351 


10448 


6352 


10449 


6353 


10450 


6354 


10451 


6355 


10452 


6356 


10453 


6357 


10454 


6358 


10455 


6359 


10456 


6360 


10457 


6361 


10458 


6362 


10459 


6363 


10460 


6364 


10461 


6365 


10462 


6366 


10463 


6367 


10464 


6368 


, 10465 


6369 


10466 


6370 


10467 


6371 


10468 


6372 


10469 


6373 


10470 


6374 


10471 


6375 


10472 


6376 


10473 


6377 


10474 


6378 


10475 


6379 


10476 


6380 


10477 


6381 


10478 


6382 


10479 


6383 


10480 


6384 


10481 


6385 


10482 


6386 


10483 


6387 


10484 


6388 


10485 


6389 


10486 


6390 


10487 


6391 


10488 


6392 


10489 


6393 


10490 



-256- 



BNSOOCID: <WO 0170966A2J.> 



wo 01/70955 



TABLE VIII 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


6394 


10491 


6395 


10492 


6396 


10493 


6397 


10494 


6398 


10495 


6399 


10496 


6400 


10497 


6401 


10498 


6402 


10499 


6403 


10500 


6404 


10501 


6405 


10502 


6406 


10503 


6407 


10504 


6408 


10505 


6409 


10506 


6410 


10507 


64] 1 


10508 


6412 


10509 


6413 


10510 


6414 


10511 


6415 


10512 


6416 


10513 


6417 


10514 


6418 


10515 


6419 


10516 


6420 


10517 


6421 


10518 


6422 


10519 


6423 


10520 


6424 


10521 


6425 


10522 


6426 


10523 


6427 


10524 


6428 


10525 


6429 


10526 


6430 


10527 


6431 


10528 


6432 


10529 


6433 


10530 


6434 


10531 


6435 


10532 


6436 


10533 


04 J / 


10534 


6438 


10535 


6439 


10536 


6440 


10537 


6441 


10538 



Nucleotide SeqID 


Protein SeqID 


6442 


10539 


6443 


10540 


6444 


10541 


6445 


10542 


6446 


10543 


6447 


10544 


6448 


10545 


6449 


10546 


6450 


10547 


6451 


10548 


6452 


10549 


6453 


10550 


6454 


10551 


6455 


10552 


6456 


10553 


6457 


1.0554 


6458 


10555 


6459 


10556 


6460 


10557 


6461 


10558 


6462 


10559 


6463 


10560 


6464 


10561 


6465 


10562 


6466 


10563 


6467 


10564 


6468 


10565 


6469 


10566 


6470 


10567 


6471 


10568 


6472 


10569 


6473 


10570 


6474 


10571 


6475 


10572 


6476 


10573 


6477 


10574 


6478 


10575 


6479 


10576 


6480 


10577 


6481 


10578 


6482 


10579 


6483 


105S0 


6484 


10581 


64S5 


10582 


6486 


10583 


6487 


10584 


6488 


10585 


6489 


10586 



-257- 



BNSOOCIO: <WO_O1709SSA2J_> 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


6490 


10587 


6491 


10588 


6492 


10589 


6493 


10590 


6494 


10591 


6495 


10592 


6496 


10593 


6497 


10594 


6498 


10595 


6499 


10596 


6500 


10597 


6501 


10598 




10599 




10600 




10601 






6506 


10603 


6507 


10604 


6508 


10605 


6509 


10606 


6510 


10607 


6511 


10608 


6512 


10609 


6513 


10610 


6514 


10611 


6515 


10612 


6516 


10613 


6517 


10614 


6518 


10615 


6519 


10616 


6520 


10617 


6521 


10618 


6522 


10619 


6523 


10620 


6524 


10621 


6525 


10622 


6526 


10623 


6527 


10624 


6528 


10625 


6529 


10626 


6530 


10627 


6531 


10628 


6532 


10629 


6533 


10630 


6534 


10631 


6535 


10632 


6536 


10633 


6537 


10634 



BNSDOCID: <WO 01709SSA2_I_> 



Nucleotide SeqOO 


Protein SeqID 


6538 


10635 


6539 


10636 


6540 


10637 


6541 


10638 


6542 


10639 


6543 


10640 


6544 


10641 


6545 


10642 


6546 


10643 


6547 


10644 


6548 


10645 


6549 


10646 


6550 


10647 


6551 


10648 


6552 


10649 


6553 


10650 


6554 


10651 


6555 


10652 


6556 


10653 


6557 


10654 


6558 


10655 


6559 


10656 


6560 


10657 


6561 


10658 


6562 


10659 


6563 


10660 


6564 


10661 


6565 


10662 


6566 


10663 


6567 


10664 


6568 


10665 


6569 


10666 


6570 


10667 


6571 


10668 


6572 


10669 


6573 


10670 


6574 


10671 


6575 


10672 


6576 


10673 


6577 


10674 


6578 


10675 


6579 


10676 


6580 


10677 


6581 


10678 


6582 


10679 


6583 


10680 


6584 


10681 


6585 


10682 
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wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


6586 


10683 


6587 


10684 


6588 


10685 


6589 


10686 


6590 


10687 


6591 


10688 


6592 


10689 


6593 


10690 


6594 


10691 


6595 


10692 


6596 


10693 


6597 


10694 


6598 


10695 


6599 


10696 


6600 


10697 


6601 


10698 


- - - 6602 


10699 


6603 


10700 


6604 


10701 


6605 


10702 


6606 


10703 


6607 


10704 


6608 


10705 


6609 


10706 


6610 


10707 


6611 


10708 


6612 


10709 


6613 


10710 


6614 


10711 


6615 


10712 


6616 


10713 


6617 


10714 


6618 


10715 


6619 


10716 


6620 


10717 


6621 


10718 


6622 


10719 


6623 


10720 


6624 


10721 


6625 


10722 


6626 


10723 


6627 


10724 


6628 


10725 


6629 


10726 


6630 


10727 


6631 


10728 


6632 


10729 


6633 


10730 



BNSDOCID: <WO 01709S5A2J_> 



Nucleotide SeqID 


Protein SeqID 


6634 


10731 


6635 


10732 


6636 


10733 


6637 


10734 


6638 


10735 


6639 


10736 


6640 


10737 


6641 


10738 


6642 


10739 


6643 


10740 


6644 


10741 


6645 


10742 


6646 


10743 


6647 


10744 


6648 


10745 


6649 


10746 


6650 


■ 10747 "* 


6651 


10748 


6652 


10749 


6653 


10750 


6654 


10751 


6655 


10752 


6656 


10753 


6657 


10754 


6658 


10755 


6659 


10756 


6660 


10757 


6661 


10758 


6662 


10759 


6663 


10760 


6664 


10761 


6665 


10762 


6666 


10763 


6667 


10764 


6668 


10765 


6669 


10766 


6670 


10767 


6671 


10768 


6672 


10769 


6673 


10770 


6674 


10771 


6675 


10772 


6676 


10773 


6677 


10774 


6678 


10775 


6679 


10776 


6680 


10777 


6681 


10778 



-259- 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



iNucicOiiQe oe<|ir# 






10779 


OOo J 


11// Ovr 


DOoH 


107R1 

1 W / O i 




1 \/ / 


OOoO 






1 0784 


QOOO 


10785 


00o!7 


IV/ ov 




1 n7R7 
1 u /o / 


ooy 1 


1 07R5\ 
1 VJ / oo 


6692 




6693 




6694 


lU /VI 


6695 


1 A'70'7 


6696 


1 A'70'2 


6697 




6698 


1 A^o*; 
lU/VD 


6699 


I V / VO 


6700 




6701 


IK) /70 


6702 




6703 


1 AfiAA 


6704 


1 AQA1 
iUoUl 


o70D 


1 AfiAO 


o /Uo 


1 ACA'^ 
IUoUj 


0 l\j I 




o/Uo 




0 /uy 


1 AQA/^ 
lUovO 


O/IO 


1 AC AT 


o7l 1 


1 A6AQ 


67 12 


1 ACAO 


6713 


1 AO 1 Pi 


6714 


1 AC 1 1 

lUol 1 


6715 




6716 




1 n 
o/ 1 / 


1 AC 1 A 


o / lo 


1 AS 1 < 


o / ly 


1 AC 1 A 


/i'7TA 

o /zu 


1 AC 1 7 


ATO 1 
O/ZI 


1 A01 O 

lUolo 


O /jLjL 


1 0ft 10 


D /Z 3 


1 ACOA 


O /Z*t' 


1 n97i 


67'' 5 


10822 


6726 


10823 


6727 


10824 


6728 


10825 


6729 


10826 



IMiiplM^tiil^ Sea YD 


Protein SenTD 


6730 


10827 


6731 


10828 


6732 


10829 


6733 


10830 


6734 


10831 


67^5 


10832 


\J 1 J\J 


10833 




10834 


V /DO 


108'?5 


o / Dy 


108*^6 
X vo^v 


V /*tU 


1 vo^ / 


Q /*T 1 


108'?8 
1 vo^o 


^74.9 




D 


1 0840 

1 VOHV 




10841 

1 VO*t i 


A74S 


10849 


o /**o 


1084*^ 
1 Vo*tj 


D /f / 


1 0844 


O /Ho 


1 084S 


o /^y 


1 0R46 




1 0847 


O /3 1 


1 0R4S 


0/3Z 




O /Dj 


1 08^0 
1 UoDv 


D / 3H 


1 VOD 1 


O /DO 


1 0R^9 
XVODZ 


O / DO 


1 ADCa 
lUoDJ 


O /D / 


1 0R^4 


O /Do 


1 08S^ 


^7*50 
o / 


108^6 


D / OV 


1 08S7 


O /O 1 


108S8 

i VOJO 




108SQ 




10860 
X voov 


o / o*f 


10861 
1 vovi 


V f\JJ 


10869 
1 vov^ 


%j / oo 


1086'^ 


D / O / 


10864 

1 VO V*-r 


6768 

V / vO 


10865 


6769 

V / 07 


10866 


6770 

V / / V 


10867 


6771 

V / / 1 


10868 


6779 


10869 


6113 


10870 


6114 


10871 


6115 


10872 


6116 


10873 


6777 


10874 



-260- 



BNSOCKIO: <WO_017095SA2J_> 



wo 01/70955 



Nucleotide SeqID 


Protein SeqID 


6778 


10875 


6779 


10876 


6780 


10877 


6781 


10878 


6782 


10879 


6783 


10880 


6784 


10881 


6785 


10882 


6786 


10883 


6787 


10884 


6788 


10885 


6789 


10886 


6790 


10887 


6791 


10888 


6792 


10889 


6793 


10890 


6794 - - - 


- 10891 


6795 


10892 


6796 


10893 


6797 


10894 


6798 


10895 


6799 


10896 


6800 


10897 


6801 


10898 


6802 


10899 


6803 


10900 


6804 


10901 


6805 


10902 


6806 


10903 


6807 


10904 


6808 


10905 


6809 


10906 


6810 


10907 


6811 


10908 


6812 


10909 


6813 


10910 


6814 


10911 


6815 


10912 


6816 


10913 


6817 


10914 


6818 


10915 


6819 


10916 


6820 


10917 


6821 


10918 


6822 


10919 


6823 


10920 


6824 


10921 


6825 


10922 



BNSCXXID: <WO_0170955A2_L> 



TABLE Vm PCT/USOI/09180 



Nucleotide SeqID 


Protein SeqID 


6826 


10923 


6827 


10924 


6828 


10925 


6829 


10926 


6830 


10927 


6831 


10928 


6832 


10929 


6833 


10930 


6834 


10931 


6835 


10932 


6836 


10933 


6837 


10934 


6838 


10935 


6839 


10936 


6840 


10937 


6841 


10938 


"6842 


10939 


6843 


10940 


6844 


10941 


6845 


10942 


6846 


10943 


6847 


10944 


6848 


10945 


6849 


10946 


6850 


10947 


6851 


10948 


6852 


10949 


6853 


10950 


6854 


10951 


6855 


10952 


6856 


10953 


6857 


10954 


6858 


10955 


6859 


10956 


6860 


10957 


6861 


10958 


6862 


10959 


6863 


10960 


6864 


10961 


6865 


10962 


6866 


10963 


6867 


10964 


6868 


10965 


6869 


10966 


6870 


10967 


6871 


10968 


6872 


10969 


6873 


10970 
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wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeoTD 


Protein SealD 


6874 


10971 


6875 


10972 


6876 


10973 


6877 


10974 


6878 


10975 


6879 


10976 


6880 


10977 


6881 


10978 


6882 


10979 




10980 




10081 




10082 


OoOO 


10983 


Ooo / 


10084 


OOOO 




oooy 


10086 


ooyu 


10987 


ooy 1 


10088 


007X 


10989 




1 0000 




10991 


Oo3^-) 


10097 


00"\7 


10003 




10994 


6R0R 


10005 




10006 


\jy\j\j 


10997 


6001 


lOOOR 




10000 




1 1000 




1 1001 




1 1 007 




1 TOO*? 


6007 


1 lOOil 


600$^ 


1 1005 


6000 


1 1006 


6010 


1 1007 


601 1 


1 1008 


6912 


1 1000 


6913 


1 1010 


6914 


1 1011 


6915 


11012 


6916 


11013 


6917 


11014 


6918 


11015 


6919 


11016 


6920 


11017 


6921 


11018 



Nucleotide SeqID 


Protein SeqID 


6922 


11019 


6923 


11020 


6924 


11021 


6925 


11022 


6926 


11023 


6927 


11024 


6928 


11025 


6929 


11026 


6930 


11027 


6931 


11028 


6932 


11029 


6933 


11030 


6934 


11031 


6935 


11032 


6936 


11033 


6937 


11034 


6938 


11035 


6939 


11036 


6940 


11037 


6941 


11038 


6942 


11039 


6943 


11040 


6944 


11041 


6945 


11042 


6946 


11043 


6947 


11044 


6948 


11045 


6949 


11046 


6950 


11047 


6951 


11048 


6952 


11049 


6953 


11050 


6954 


11051 


6955 


11052 


6956 


11053 


6957 


11054 


6958 


11055 


6959 


11056 


6960 


11057 


6961 


11058 


6962 


11059 


6963 


11060 


6964 


11061 


6965 


11062 


6966 


11063 


6967 


11064 


6968 


11065 


6969 


11066 



-262- 



BNSOOCID: <WO_017095SAa_L> 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


6970 


11067 


6971 


11068 


6972 


11069 


6973 


11070 


6974 


11071 


6975 


11072 


6976 


11073 


6977 


11074 


6978 


11075 


6979 


11076 


6980 


11077 


6981 


11078 


6982 


11079 


6983 


11080 


6984 


11081 


6985 


11082 


6986 


1 1083 


6987 


11084 


6988 


11085 


6989 


11086 


6990 


11087 


6991 


11088 


6992 


11089 


6993 


11090 


6994 


11091 


6995 


11092 


6996 


11093 


6997 


11094 


6998 


11095 


6999 


11096 


7000 


11097 


7001 


11098 


7002 


11099 


7003 


11100 


7004 


11101 


7005 


11102 


7006 


11103 


7007 


11104 


7008 


11105 


7009 


11106 


7010 


11107 


7011 


11108 


7012 


11109 


7013 


11110 


7014 


11111 


7015 


11112 


7016 


11113 


7017 


11114 



BNSDOCID: <WO_0170955A2J_> 



Nucleotide SeqID 


Protein SeqID 


7018 


11115 


7019 


11116 


7020 


11117 


7021 


11118 


7022 


11119 


7023 


11120 


7024 


11121 


7025 


11122 


7026 


11123 


7027 


11124 


7028 


11125 


7029 


11126 


7030 


11127 


7031 


11128 


7032 


11129 


7033 


11130 


7034 ' " " " 


11131" - 


7035 


11132 


7036 


11133 


7037 


11134 


7038 


11135 


7039 


11136 


7040 


11137 


7041 


11138 


7042 


11139 


7043 


11140 


7044 


11141 


7045 


11142 


7046 


11143 


7047 


11144 


7048 


11145 


7049 


11146 


7050 


11147 


7051 


11148 


7052 


11149 


7053 


11150 


7054 


11151 


7055 


11152 


7056 


11153 


7057 


11154 


7058 


11155 


7059 


11156 


7060 


11157 


7061 


11158 


7062 


11159 


7063 


11160 


7064 


11161 


7065 


11162 



-263- 



wo 01/70955 



TABLE Vin 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


7066 


11163 


7067 


11164 


7068 


11165 


7069 


11166 


7070 


11167 


7071 


11168 


7072 


11169 


7073 


11170 


7074 


11171 


7075 


11172 


7076 


11173 


7077 


11174 


7078 


11175 


7079 


11176 


7080 


11177 


7081 


11178 


7082 


11179 


7083 


11180 


7084 


11181 


7085 


11182 


7086 


11183 


7087 


11184 


7088 


11185 


7089 


11186 


7090 


11187 


7091 


11188 


7092 


11189 


7093 


11190 


7094 


11191 


7095 


11192 


7096 


11193 


7097 


11194 


7098 


11195 


7099 


11196 


7100 


11197 


7101 


11198 


7102 


11199 


7103 


11200 


7104 


11201 


7105 


11202 


7106 


11203 


7107 


11204 


7108 


1 1205 


7109 


11206 


7110 


11207 


7111 


11208 


7112 


11209 


7113 


11210 





Jrrotein aeqlD 


71 14 


1 1 o 1 1 


71 15 




7116 


1 1 7 1 "a "* 


71 17 

fix/ 


1 1 /I ~ 

1 1214 


7118 


1 Izl J 


71 IQ 


iizlo 




1 1217 


7171 


1 1218 




11219 


717'^ 


11220 




1 1221 


717^ 


11222 




11223 


7177 


11224 


717R 


1 1225 


7170 


11226 




11227 


71 "51 


11228 


71 '57 


11229 


Tl CI "2 

i IDD 


11230 




11231 


71 "X^ 


11232 


71 "^A 


11233 


71 ^57 


1 1234 


/ 1 JO 


1 1235 


71 '3Q 
/ IDy 


11236 


71 Af\ 
/ LHXJ 


11237 


7 1 41 


11238 


7147 


11239 


714"? 


11240 




11241 




11242 


i l*rD 


1 1243 


7147 


11244 


71 48 


11245 


7140 


1 1246 


71 


11247 


71 SI 
/ 1 ^ I 


1 1248 


71 S7 


1 1249 


71^*? 

/ UJ 


1 1250 


71 S4 


1 1251 


71 


1 1252 




111 

1 1253 


7157 


11254 


7158 


11255 


7159 


11256 


7160 


11257 


7161 


11258 



-264- 



BNSCXXIO: <WO_0170955A2J_> 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


7162 


11259 


7163 


1 11260 


7164 


1 11261 


7165 


1 1 1262 


7166 


11263 


7167 


11264 


7168 


11265 


7169 


11266 


7170 


11267 


7171 


11268 


7172 


11269 


7173 


11270 


7174 


11271 


7175 


11272 


7176 


11273 


7177 


11274 


7178 


11275 


7179 


11276 


7180 


11277 


7181 


11278 


7182 


11279 


7183 


11280 


7184 


11281 


7185 


11282 


7186 


11283 


7187 


11284 


7188 


1 1285 


7189 


1 1286 


7190 


11287 


7191 


1 1288 


7192 


11289 


7193 


11290 


7194 


11291 


7195 


11292 


7196 


11293 


7197 


11294 


7198 


11295 


7199 


11296 


7200 


11297 


7201 


1 1298 


7202 


11299 


7203 


11300 


7204 


11301 


7205 


11302 


7206 


11303 


7207 


11304 


7208 


11305 


7209 


11306 



Nucleotide SeqID 


Protein SeqID 


7210 


11307 


7211 


11308 


7212 


11309 


7213 


11310 


7214 


11311 


7215 


11312 


7216 


11313 


7217 


11314 


7218 


11315 


7219 


11316 


7220 


11317 


7221 


11318 


7222 


11319 


7223 


11320 


7224 


11321 


7225 


11322 


7226 


M323~ " 


7227 


11324 


7228 


11325 


7229 


11326 


7230 


11327 


7231 


11328 


7232 


11329 


7233 


11330 


7234 


11331 


7235 


11332 


7236 


11333 


7237 


11334 


7238 


11335 


7239 


11336 


7240 


11337 


7241 


11338 


7242 


11339 


7243 


11340 


7244 


11341 


7245 


11342 


7246 


11343 


7247 


11344 


7248 


11345 


7249 


11346 


7250 


11347 


7251 


11348 


7252 


11349 


7253 


11350 


7254 


11351 


7255 


11352 


7256 


11353 


7257 


11354 



-265- 



wo 01/70955 



Nucleotide SeqID 


Protein SeqID 


7258 


11355 


7259 


11356 


7260 


11357 


7261 


11358 


7262 


11359 


7263 


11360 


7264 


11361 


7265 


11362 


7266 


11363 


7267 


11364 


7268 


11365 


7269 


11366 


7270 


11367 


7271 


11368 


7272 


11369 


7273 


11370 


7274 


11371 


7275 


11372 


7276 


11373 


7277 


1 1374 


7278 


11375 


7279 


11376 


7280 


1 1377 


7281 


1 1378 


7282 


11379 


7283 


11380 


7284 


11381 


7285 


11382 


7286 


11383 


7287 


11384 


7288 


11385 


7289 


11386 


7290 


11387 


7291 


11388 


7292 


11389 


7293 


11390 


7294 


11391 


7295 


1 1392 


7296 


11393 


7297 


11394 


7298 


11395 


7299 


1 1396 


7300 


11397 


7301 


11398 


7302 


11399 


7303 


11400 


7304 


11401 


7305 


11402 



BNSDOCID: <WO 0170955A2_L> 



PCT/USOl/09180 





Protein SeqED 




1 1403 




1 1 Af\A 

1 14U4 




1 1405 




11/1 n^ 
1 1406 


/J» J \j 


1 1407 


7*^1 1 
/J i 1 


1 1408 




1 1 Af\f\ 

1 1409 




1 1410 


1** 


11/111 
1 1411 


7'3 1 ^ 


11412 


7*5 1 A 


1 1413 


7"? 7 7 


11414 


7^1 fi 


11415 




11416 


/ JZU 


11417 


fOZV 


11418 


J oil 


11419 


7'20'2 


1 1420 




11421 




11422 




11423 


7'30'7 


1 1424 


o2o 


11425 




1 1426 




1 1427 


Til 1 

/331 


11428 




11429 


7'2'21 
IDDO 


11430 


T21A 


11431 


fJJJ 


11432 




11433 




11434 


7*2 1C 


11435 


7*2 ^20 


11436 


7*2 /in 


11437 


7*2/11 


11438 


7'5/17 


11439 


/ j*f J 


1 1440 


7^44 


1 1441 




1 1442 




1 1443 


7*2 4.7 


1 1444 


7*2 zlR 


11445 


7349 


1 1446 


7350 


11447 


7351 


11448 


7352 


11449 


7353 


11450 



-266- 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


7354 


11451 


7355 


11452 


7356 


11453 


7357 


11454 


7358 


11455 


7359 


11456 


7360 


11457 


7361 


11458 


7362 


11459 


7363 


11460 


7364 


11461 


7365 


11462 


7366 


11463 


7367 


1 1464 


7368 


1 1465 


7369 


11466 


- - - 7370 


11467" " " 


7371 


11468 


7372 


1 1469 


7373 


"11470 


7374 


11471 


7375 


1 1472 


7376 


11473 


7377 


11474 


7378 


11475 


7379 


11476 


7380 


11477 


7381 


11478 


7382 


11479 


7383 


11480 


7384 


11481 


7385 


11482 


7386 


11483 


7387 


11484 


7388 


11485 


7389 


11486 


7390 


11487 


7391 


11488 


7392 


11489 


7393 


11490 


7394 


11491 


7395 


11492 


7396 


11493 


7397 


11494 


7398 


11495 


7399 


11496 


7400 


11497 


7401 


11498 



Nucleotide SeqID 


Protein SeqID 


7402 


11499 


7403 


11500 


7404 


11501 


7405 


11502 


7406 


11503 


7407 


11504 


7408 


11505 


7409 


11506 


7410 


11507 


7411 


11508 


7412 


11509 


7413 


11510 


7414 


11511 


7415 


11512 


7416 


11513 


7417 


11514 


7418 


11515 


7419 


11516 


7420 


11517 


7421 


11518 


7422 


11519 


7423 


11520 


7424 


11521 


7425 


11522 


7426 


11523 


7427 


11524 


7428 


11525 


7429 


11526 


7430 


11527 


7431 


11528 


7432 


11529 


7433 


11530 


7434 


11531 


7435 


11532 


7436 


11533 


7437 


11534 


7438 


11535 


7439 


11536 


7440 


11537 


7441 


11538 


7442 


11539 


7443 


11540 


7444 


11541 


7445 


11542 


7446 


11543 


7447 


11544 


7448 


11545 


7449 


11546 



-267- 



BNSDOCIO: <WO_01709S5A2_I_> 



wo « 1/711955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


7450 


11547 


7451 


11548 


7452 


11549 


7453 


11550 


7454 


11551 


7455 


11552 


7456 


11553 


7457 


11554 


7458 


11555 


7459 


11556 


7460 


11557 


7461 


11558 


7462 


11559 


7463 


11560 


7464 


11561 


7465 


11562 


7466 


11563 


7467 


11564 


7468 


11565 


7469 


11566 


7470 


11567 


7471 


11568 


7472 


11569 


7473 


11570 


7474 


11571 


7475 


11572 


7476 


11573 


7477 


11574 


7478 


11575 


7479 


11576 


7480 


11577 


7481 


11578 


7482 


11579 


7483 


11580 


7484 


11581 


7485 


11582 


7486 


11583 


7487 


11584 


7488 


11585 


7489 


11586 


7490 


11587 


7491 


1 1588 


7492 


11589 


7493 


11590 


7494 


11591 


7495 


11592 


7496 


11593 


7497 


11594 



Nucleotide SeqID 


Protein SeqID 


7498 


11595 


7499 


11596 


7500 


11597 


7501 


11598 


7502 


11599 


7503 


11600 


7504 


11601 


7505 


11602 


7506 


11603 


7507 


11604 


7508 


11605 


7509 


11606 


7510 


11607 


7511 


11608 


7512 


11609 


7513 


11610 


7514 


11611 


7515 


11612 


7516 


11613 


7517 


11614 


7518 


11615 


7519 


11616 


7520 


11617 


7521 


11618 


7522 


1 619 


7523 


11620 


7524 


11621 


7525 


11622 


7526 


11623 


7527 


11624 


7528 


11625 


7529 


11626 


7530 


11627 


7531 


11628 


7532 


11629 


7533 


11630 


7534 


11631 


7535 


11632 


7536 


11633 


7537 


11634 


7538 


11635 


7539 


11636 


7540 


11637 


7541 


11638 


7542 


11639 


7543 


11640 


7544 


11641 


7545 


11642 



-268- 



BNSOOCID: <WO_017095SA2L.I_> 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


7546 


11643 


7547 


11644 


7548 


11645 


7549 


11646 


7550 


11647 


7551 


11648 


7552 


11649 


7553 


11650 


7554 


11651 


7555 


11652 


7556 


11653 


7557 


11654 


7558 


11655 


7559 


11656 


7560 


11657 


7561 


11658 


7562- 


11659 - 


7563 


11660 


7564 


11661 


7565 


11662 


7566 


11663 


7567 


11664 


7568 


11665 


7569 


11666 


7570 


11667 


7571 


11668 


7572 


1 1669 


7573 


11670 


7574 


1 1671 


7575 


1 1672 


7576 


11673 


7577 


11674 


7578 


11675 


7579 


11676 


7580 


1 1677 


7581 


11678 


7582 


11679 


7583 


11680 


7584 


11681 


7585 


11682 


7586 


11683 


7587 


11684 


7588 


12685 


7589 


11686 


7590 


11687 


7591 


11688 


7592 


11689 


7593 


11690 



BNSDOCID: <WO_0170955A2_I_> 



Nucleotide SeqID 


Protein SeqID 


7594 


11691 


7595 


11692 


7596 


11693 


7597 


11694 


7598 


11695 


7599 


11696 


7600 


11697 


7601 


11698 


7602 


11699 


7603 


11700 


7604 


11701 


7605 


11702 


7606 


11703 


7607 


11704 


7608 


11705 


7609 


11706 


7610 


" " 11707 


7611 


11708 


7612 


11709 


7613 


11710 


7614 


11711 


7615 


11712 


7616 


11713 


7617 


11714 


7618 


11715 


7619 


11716 


7620 


11717 


7621 


11718 


7622 


11719 


7623 


11720 


7624 


11721 


7625 


11722 


7626 


11723 


7627 


11724 


7628 


11725 


7629 


11726 


7630 


11727 


7631 


11728 


7632 


11729 


7633 


11730 


7634 


11731 


7635 


11732 


7636 


11733 


7637 


11734 


7638 


11735 


7639 


11736 


7640 


11737 


7641 


11738 



-269- 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


7642 


11739 


7643 


11740 


7644 


11741 


7645 


11742 


7646 


11743 


7647 


11744 


7648 


11745 


7649 


11746 


7650 


11747 


7651 


11748 


7652 


11749 


7653 


11750 


7654 


11751 


7655 


11752 


7656 


11753 


7657 


11754 


7658 


11755 


7659 


11756 


7660 


11757 


7661 


11758 


7662 


1 1759 


7663 


11760 


7664 


11761 


7665 


11762 


7666 


1 1763 


7667 


11764 


7668 


11765 


7669 


11766 


7670 


11767 


7671 


11768 


7672 


11769 


7673 


11770 


7674 


11771 


4052 


5107 


4053 


5108 


4054 


5109 


4055 


5110 


4056 


51 1 1 


4057 


5112 


4058 


5113 


4059 


5114 


4060 


5115 


4061 


5116 


4062 


5117 


4063 


5118 


4064 


5119 


4065 


5120 


4066 


5121 



BNSOOCID: <WO_017095SA2_L> 



Nucleotide SeqID 


Protein SeqID 


4067 


5122 


4068 


5123 


4069 


5124 


4070 


5125 


4071 


5126 


4072 


5127 


4073 


5128 


4074 


5129 


4075 


5130 


4076 


5131 


4077 


5132 


4078 


5133 


4079 


5134 


4080 


5135 


4081 


5136 


4082 


5137 


4083 


5138 


4084 


5139 


4085 


5140 


4086 


5141 


4087 


5142 


4088 


5143 


4089 


5144 


4090 




4091 


5146 


4092 


5147 


4093 


514R 


4094 


5149 


4095 


5150 


4096 


5151 


4097 


5152 


4098 


5153 


4099 


5154 


4100 


5155 


4101 


5156 


4102 


5157 


4103 


5158 


4104 


5159 


4105 


5160 


4106 


5161 


4107 


5162 


4108 


5163 


4109 


5164 


4110 


5165 


4111 


5166 


4112 


5167 


4113 


5168 


4114 


5169 



-270- 



wo 01/70955 



TABLE Vm 



PCT/USO 1/09 180 



Nucleotide SeqID 


Protein SeqID 


4115 


5170 


4116 


5171 


4117 


5172 


4118 


5173 


4119 


5174 


4120 


5175 


4121 


5176 


4122 


5177 


4123 


5178 


4124 


5179 


4125 


5180 


4126 


5181 


4197 


5182 




5183 




SI 

J 1 0*T 




- - J 1 OJ 


*T U 1 


1 0\f 


4132 


5187 


4133 


5188 


4134 


5189 


4135 


5190 


4136 


5191 


4137 


5192 


4138 


5193 


4139 


5194 


4140 


5195 


4141 


5196 


4142 


5197 


4143 


5198 


4144 


5199 


4145 


5200 


4146 


5201 


4147 


5202 


4148 


5203 


4149 


5204 


4150 


5205 


4151 


5206 


4152 


5207 


4153 


5208 


4154 


5209 


4155 


5210 


4156 


5211 


4157 


5212 


4158 


5213 


4159 


5214 


4160 


5215 


4161 


5216 


4162 


5217. 



BNSDOCID: <WO 0170955A2_I_> 



Nucleotide SeqID 


Protein SeaTD 


4163 


5218 


4164 


5219 


4165 


5220 


3998 


5053 


3999 


5054 


4000 


5055 


4001 


5056 


4002 


5057 


4003 


5058 


4004 


5059 


4005 


5060 


4006 


5061 


4007 


5062 


4008 


5063 


4009 


5064 


4010 


5065 


4011 


5066 


4012 


5067 


4013 


5068 


4014 


5069 


4015 


5070 


4016 


5071 


4017 




4018 




4019 


5074 


4020 


5075 


4021 


5076 


4022 


5077 


4023 


5078 


4024 


5079 


4025 


5080 


4026 


5081 


4027 


5082 


4028 


5083 


4029 


5084 


4030 


5085 


4031 


5086 


4032 


5087 


4033 


5088 


4034 


5089 


4035 


5090 


4036 


5091 


4037 


5092 


4038 


5093 


4039 


5094 


4040 


5095 


4041 


5096 


4042 


5097 



-271- 



wo 01/70955 



TABLE Vm 



INucleotide SeqID 


Protein SeqID 


4043 


5098 


4044 


5099 


4045 


5100 


4046 


5101 


4047 


5102 


4048 


5103 


4049 


5104 


4050 


5105 


4051 


5106 


7675 


11772 


7676 


11773 


7677 


1 1774 


7678 


1177S 
1 1 / / J 


7676 


Ill /o 


7679 


1 1777 
11/// 


7680 


1 177R 
1 J / /o 


7681 


1 1 770 


7682 


1 1 7Rn 


7683 


1 1 7R1 

1 1 / o 1 


7684 


1 1 7R9 
11/ ox. 


7685 


lit Oj 


7686 


1 1 7R4 

11/ oH 


7687 


1 17R^ 
11/ oD 


7688 


11/ OO 


7689 


1 17R7 
1 1 / o / 


7690 


11/ OO 


7691 


1 1 7X0 

11/ O 


7692 


1 1700 


7693 


1 1 701 

1 1 / 2^ 1 


7694 


1 1 709 


7695 


1 1793 


7696 


1 170d 

11/ y-T 


7697 


1 170S 

11/ Zfj 


7698 


1 1 tyo 


7699 


I 1707 

I I /y / 


7700 


1 1708 
11/ 


7701 


1 1 700 

11/ yz/ 


7702 


1 1 J?nn 

1 1 ov/v 


7703 


11801 


7704 


1 1 802 


7705 


1 1 80"^ 

1 1 ov/^ 


7706 


1 1804 


7707 


1 180^ 

1 1 


7708 


11806 


7709 


11807 


7710 


11808 


7711 


11809 


7712 


11810 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqD> 


7713 


11811 


7714 


11SI2 


7715 


11813 


7716 


11814 


7717 


11815 


7718 


11816 


7719 


11817 


7720 


11818 


7721 


11819 


7722 


11820 


7723 


11821 


7724 


11822 


7725 


11823 


7726 


11824 


7727 


11825 


7728 


11826 


7729 


11827 


7730 


11828 


7731 


11829 


7732 


11830 


7733 


11831 


7734 


11832 


7735 


11833 


7736 


11834 


7737 


11835 


7738 


11836 


7739 


11837 


7740 


11838 


7741 


11839 


7742 


11 840 


7743 


11841 


7744 


11842 


7745 


11843 


7746 


11844 


7747 


11845 


7748 


11846 


7749 


11847 


7750 


11848 


7751 


11 849 


7752 


11850 


7753 


11851 


7754 


11852 


7755 


11853 


/ / J\J 


11854 


1151 


11855 


775S 


11856 


7759 


11857 


7760 

' • 


11858 



-272- 



BNSOOCIO: <WO_017095SA2.I.> 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


7761 


11859 


7762 


11860 


7763 


11861 


7764 


11862 


7765 


11863 


7766 


11864 


1161 


11865 


7768 


11866 


7769 


11867 


7770 


11868 


7771 


11869 


7772 


11870 


7773 


11871 


7774 


11872 


Ills 


11873 


1116 


11874 


1111- 


11875 


111% 


11876 


7779 


11877 


7780 


11878 


7781 


11879 


7782 


11880 


7783 


11881 


7784 


11882 


7785 


1188:^ 


7786 


11884 


7787 


11885 


7788 


11886 


7789 


11887 


7790 


11888 


7791 


11889 


7792 


11890 


7793 


11891 


7794 


11892 


7795 


11893 


7796 


11894 


7797 


11895 


7798 


11896 


7799 


11897 


7800 


11898 


7801 


11899 


7802 


11900 


7803 


11901 


7804 


11902 


7805 


11903 


7806 


11904 


7807 


11905 


7808 


11906 



BNSDOCrO: <WO_0170955A2J_> 



Nucleotide SeqID 


Protein SeqID 


7809 


11907 


7810 


11908 


7811 


11909 


7812 


11910 


7813 


11911 


7814 


11912 


7815 


11913 


7816 


11914 


7817 


11915 


7818 


11916 


7819 


11917 


7820 


11918 


7821 


11919 


7822 


11920 


7823 


11921 


7824 


11922 


7825 - - - 


1 1923 - - - 


7826 


11924 


7827 


11925 


7828 


11926 


7829 


11927 


7830 


11928 


7831 


11929 


7832 


11930 


7833 


11931 


7834 


11932 


7835 


11933 


7836 


11934 


7837 


11935 


7838 


11936 


7839 


11937 


7840 


11938 


7841 


11939 


7842 


11940 


7843 


11941 


7844 


11942 


7845 


11943 


7846 


11944 


7847 


11945 


7848 


11946 


7849 


11947 


7850 


11948 


7851 


11949 


7852 


11950 


7853 


11951 


7854 


11952 


7855 


11953 


7856 


11954 



-273- 



wo 01/70955 



TABLE Vni 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


7857 


11955 


7858 


11956 


7859 


11957 


7860 


11958 


7861 


11959 


7862 


11960 


7863 


11961 


7864 


11962 


7865 


11963 


7866 


11964 


7867 


11965 


7868 


11966 


7869 


11967 


7870 


11968 


7871 


11969 


7872 


11970 


7873 


11971 


7874 


11972 


7875 


11973 


7876 


11974 


7877 


11975 


7878 


11976 


7879 


1 1977 


7880 


11978 


7881 


11979 


7882 


11980 


7883 


11981 


7884 


11982 


7885 


11983 


7886 


11984 


7887 


11985 


7888 


11986 


7889 


11987 


7890 


1 1988 


7891 


11989 


7892 


11990 


7893 


11991 


7894 


11992 


7895 


11993 


7896 


11994 


7897 


11995 


7898 


11996 


7899 


11997 


7900 


1 1998 


7901 


11999 


7902 


12000 


7903 


12001 


7904 


12002 



BNSDOCID: <WO 0170955A2J_> 



Nucleotide SeqOD 


Protein SeqH) 


7905 


12003 


7906 


12004 


7907 


12005 


7908 


12006 


7909 


12007 


7910 


12008 


79] J 


12009 


7912 


12010 


7913 


12011 


7914 


12012 


7915 


1901'? 


7916 




I ^ 1. 1 




/ 7 1 o 




7919 


19017 




1901 R 




19010 


7922 


19090 




19091 


7924 


19099 




1909*? 


7926 


19094 




1 909S 




1^709^ 


7929 




7930 


1909R 


7931 


19090 


7932 


190'?0 






7934 


190^^9 


7935 


190"^*^ 


7936 


190'^d 


7937 


1903S 


7938 


190*^6 


7939 


190*^7 


7940 


1903R 


7941 


12039 


7942 


19040 


7943 


19041 


7944 


12042 


7945 


12043 


7946 


12044 


7947 


1204S 


7948 


12046 


7949 


12047 


7950 


12048 


7951 


12049 


7952 


12050 



-274- 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein Seqn> 


7953 


12051 


7954 


12052 


7955 


12053 


7956 


12054 


7957 


12055 


7958 


12056 


7959 


12057 


7960 


12058 


7961 


12059 


7962 


12060 


7963 


12061 


7964 


12062 


7965 


12063 


7966 


12064 


7967 


12065 


7968 


12066 


- - - -7969 - 


12067 


7970 


12068 


7971 


12069 


7972 


12070 


7973 


12071 


7974 


12072 


7975 


12073 


7976 


12074 


7977 


12075 


7978 


12076 


7979 


12077 


7980 


12078 


7981 


12079 


7982 


12080 


7983 


12081 


7984 


12082 


7985 


12083 


7986 


12084 


7987 


12085 


7988 


12086 


7989 


12087 


7990 


12088 


7991 


12089 


7992 


12090 


7993 


12091 


7994 


12092 


7995 


12093 


7996 


12094 


7997 


12095 


7998 


12096 


7999 


12097 


8000 


12098 



BNSDOCID: <WO_0170955A2J_> 



Nucleotide SeqID 


Protein SeqID 


8001 


12099 


8002 


12100 


8003 


12101 


8004 


12102 


8005 


12103 


8006 


12104 


8007 


12105 


8008 


12106 


8009 


12107 


8010 


12108 


8011 


12109 


8012 


12110 


8013 


12111 


8014 


12112 


8015 


12113 


8016 


12114 


- -8017 - - - 


12115 


8018 


12116 


8019 


12117 


8020 


12118 


8021 


12119 


8022 


12120 


8023 


12121 


8024 


12122 


8025 


12123 


8026 


12124 


8027 


12125 


8028 


12126 


8029 


12127 


8030 


12128 


8031 


12129 


8032 


12130 


8033 


12131 


8034 


12132 


8035 


12133 


8036 


12134 


8037 


12135 


8038 


12136 


8039 


12137 


8040 


12138 


8041 


12139 


8042 


12140 


8043 


12141 


8044 


12142 


8045 


12143 


8046 


12144 


8047 


12145 


8048 


12146 



. -275- 



wo 01/70955 



TABLE Vin 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


8049 


12147 


8050 


12148 


8051 


12149 


8052 


12150 


8053 


12151 


8054 


12152 


8055 


12153 


8056 


12154 


8057 


12155 


8058 


12156 


8059 


12157 


8060 


12158 


8061 


12159 


8062 


12160 


8063 


12161 


8064 


12162 


8065 


12163 


8066 


12164 


8067 


12165 


8068 


12166 


8069 


12167 


8070 


12168 


8071 


12169 


8072 


12170 


8073 


12171 


8074 


12172 


8075 


12173 


8076 


12174 


8077 


12175 


8078 


12176 


8079 


12177 


8080 


12178 


8081 


12179 


8082 


12180 


8083 


12181 


8084 


12182 


8085 


12183 


8086 


12184 


8087 


12185 


8088 


12186 


8089 


12187 


8090 


12188 


8091 


12189 


8092 


12190 


8093 


12191 


8094 


12192 


8095 


12193 


8096 


12194 



BNSCXXID: <WO_017095SA2J_> 



Nucleotide SeqID 


Protein SeqID 


8097 


12195 


8098 


12196 


8099 


12197 


8100 


12198 


8101 


12199 


8102 


12200 


8103 


12201 


8104 


12202 


8105 


12203 


8106 


12204 


8107 


12205 


8108 


12206 


8109 


12207 


81 10 


12208 


811 1 


12209 


81 12 


12210 


8111 


12'>11 
1 1 


8114 


12212 


8115 


12213 


8116 


12214 


8117 




8118 


12216 


0117 




8120 




8121 


1291Q 




19990 


8121 




8124 


17999 


8125 


19991 


8126 


12224 


8127 


19995 


8128 


1999/; 


8129 


YlTll 


8130 


12228 


8131 


12229 


8132 


12230 


8133 


12231 


8134 


12232 


8135 


12233 


8136 


12234 


8137 


12235 


8138 


12236 


8139 


12237 


8140 


12238 


8141 


12239 


8142 


12240 


8143 


12241 


8144 


12242 



-276- 



wo Ot/7««>55 



TABLE Vm 



PCT/USOl/09180 



Nucleotide ScqlD 


Protein SeqID 


8145 


12243 


8146 


12244 


8147 


12245 


8 148 


12246 


8149 


12247 


8150 


12248 


8151 


12249 


8152 


12250 


8153 


12251 


8154 


12252 


8155 


12253 


8156 


12254 


8157 


12255 


8158 


12256 


8159 


12257 


8160 


12258 


8161 


12259 


8162 


12260 


8163 


12261 


8164 


12262 


8165 


12263 


8166 


12264 


8167 


12265 


8168 


12266 


8169 


12267 


8170 


12268 


8171 


12269 


8172 


12270 


8173 


12271 


8174 


12272 


8175 


12273 


8176 


12274 


8177 


12275 


8178 


12276 


8179 


12277 


8180 


12278 


8181 


12279 


8182 


12280 


8183 


12281 


8184 


12282 


8185 


12283 


8186 


12284 


8187 


12285 


8188 




8189 


12287 


8190 


12288 


8191 


12289 


8192 


12290 



Nucleotide SeqID 


Protein SeqID 


8193 


12291 


8194 


12292 


8195 


12293 


8196 


12294 


8197 


12295 


8198 


12296 


8199 


12297 


8200 


12298 


8201 


12299 


8202 


12300 


8203 


12301 


8204 


12302 


8205 


12303 


8206 


12304 


8207 


12305 


8208 


12306 


8209 


12307 


8210 


12308 


8211 


12309 


8212 


12310 


8213 


12311 


8214 


12312 


8215 


12313 


8216 


12314 


8217 


12315 


8218 


12316 


8219 


12317 


8220 


12318 


8221 


12319 


8222 


12320 


8223 


12321 


8224 


12322 


8225 


12323 


8226 


12324 


8227 


12325 


8228 


12326 


8229 


12327 


8230 


12328 


8231 


12329 


8232 


12330 


8233 


12331 


8234 


12332 


8235 


12333 






8237 


12335 


8238 


12336 


8239 


12337 


8240 


12338 



-277- 



eNSDOCID: <WO_0170955A2J_> 



wo 01/70955 


TABLE Vm PCT/USOl/09180 


Nucleotide SeqlD 


Protein SenTD 




Nucleotide SeqID 


Protein SeqID 




8241 


12339 


00 on 

8289 


12387 




8242 


12340 




8290 


12388 




8243 


1 ^_7*T 1 




8291 


12389 




8244 


17349 


8292 


12390 




8245 


17343 




8293 


12391 




8246 


17344 




8294 


12392 




8247 


12345 




8295 


12393 




8248 


1734A 




8296 


12394 




8249 


19347 




8297 


12395 




8250 






8298 


12396 




8251 






8299 


12397 




8252 






8300 


12398 




8253 


17'5<1 




8301 


12399 




8254 






8302 


12400 




8255 






8303 


12401 




8256 






8304 


12402 


8257 






8305 


12403 


8258 






8306 


12404 


8259 


iZ^D / 




8307 


12405 


8260 


iZJ JO 




8308 


12406 


8261 






8309 


12407 


8262 


1 0'2/;a 


8310 


12408 


8263 


iZjOi 




8311 


12409 


8264 






8312 


12410 


8265 


1 0'3/i'2 




8313 


12411 


8266 


1 ^IHA 




8314 


12412 


8267 






8315 


12413 


8268 


IZJOO 




8316 


12414 


8269 


IZJO/ 


8317 


12415 


8270 






8318 


12416 


827] 






8319 


12417 


8272 






8320 


12418 


8273 


IZj / 1 




8321 


12419 


8274 


/Z 




8322 


12420 


8275 


IZ^ /J 




8323 


12421 


8276 


IZj /4 




8324 


12422 


8277 


IZJ /J 




8325 


12423 


8278 


IZ^ /O 




8326 


12424 


8279 


JZJ / / 




8327 


12425 


8280 


IZJ /o 




8328 


12426 


8281 


1 7770 

izj /y 




8329 


12427 


8282 


iZJoU 




8330 


12428 


8283 


193R1 




8331 


12429 


8284 


173X7 




8332 


12430 


8285 


12383 




8333 


12431 


8286 


12384 




8334 


12432 


8287 






8335 




8288 


12386 




8336 


12434 



-278- 



SNSDOCID: <WO_01709S5A2J_> 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


8337 


12435 


8338 


12436 


8339 


12437 


8340 


12438 


8341 


12439 


8342 


12440 


8343 


12441 


8344 


12442 


8345 


12443 


8346 


12444 


8347 


12445 


• 8348 


12446 


8349 


12447 


8350 


12448 


8351 


12449 


8352 


12450 


. 8353 


- 12451 


8354 


12452 


8355 


12453 


8356 


12454 


8357 


12455 


8358 


12456 


8359 


12457 


8360 


12458 


8361 


12459 


8362 


12460 


8363 


12461 


8364 


12462 


8365 


12463 


8366 


12464 


8367 


12465 


8368 


12466 


8369 


12467 


8370 


12468 


8371 


12469 


8372 


12470 


8373 


12471 


8374 


12472 


8375 


12473 


8376 


12474 


8377 


12475 


8378 


12476 


8379 


12477 


8380 


12478 


8381 


12479 


8382 


12480 


8383 


12481 


8384 


12482 



BNSDOCID: <WO__0170955A2_L> 



Nucleotide SeqID 


Protein SeqID 


8385 


12483 


8386 


12484 


8387 


12485 


8388 


12486 


8389 


12487 


8390 


12488 


8391 


12489 


8392 


12490 


8393 


12491 


8394 


12492 


8395 


12493 


8396 


12494 


8397 


12495 


8398 


12496 


8399 


12497 


8400 


12498 


8401 


12499- - 


8402 


12500 


8403 


12501 


8404 


12502 


8405 


12503 


8406 


12504 


8407 


12505 


8408 


12506 


8409 


12507 


8410 


12508 


8411 


12509 


8412 


12510 


8413 


12511 


8414 


12512 


8415 


12513 


8416 


12514 


8417 


12515 


8418 


12516 


8419 


I25I7 


8420 


12518 


8421 


12519 


8422 


12520 


8423 


12521 


8424 


12522 


8425 


12523 


8426 


12524 


8427 


12525 


8428 


12526 


8429 


12527 


8430 


12528 


8431 


12529 


8432 


12530 



-279- 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


8433 


12531 


8434 


12532 


8435 


12533 


8436 


12534 


8437 


12535 


8438 


12536 


8439 


12537 


8440 


12538 


8441 


12539 


8442 


12540 


8443 


12541 


8444 


12542 


8445 


12543 


8446 


12544 


8447 


12545 


8448 


12546 


8449 


12547 


8450 


12548 


8451 


12549 


8452 


12550 


8453 


12551 


8454 


12552 


8455 


12553 


8456 


12554 


8457 


12555 


8458 


12556 


8459 


12557 


8460 


12558 


8461 


12559 


8462 


12560 


8463 


12561 


8464 


12562 


8465 


12563 


8466 


12564 


8467 


12565 


8468 


12566 


8469 


12567 


8470 


12568 


8471 


12569 


8472 


12570 


8473 


12571 


8474 


12572 


8475 


12573 


8476 


12574 


8477 


12575 


8478 


12576 


8479 


12577 


8480 


12578 



BNSDOCID: <WO_0170955A2_I_> 



Nucleotide SeqED 


Protein SeqID 


8481 


12579 


8482 


12580 


8483 


12581 


8484 


12582 


8485 


12583 


8486 


12584 


8487 


12585 


8488 


12586 


8489 


12587 


8490 


12588 


8491 


12589 


8492 


12590 


8493 


12591 


8494 


12592 


8495 


12593 


8496 


12594 


8497 


12595 


8498 


12596 


8499 


12597 


8500 


12598 


8501 


12599 


8502 


12600 


8503 


12601 


8504 


19602 


8505 




8506 


12604 


8507 


12605 


8508 


12606 


8509 


12607 


8510 


12608 


8511 


12609 


8512 


12610 


8513 


12611 


8514 


12612 


8515 


12613 


8516 


12614 


8517 


12615 


8518 


12616 


8519 


12617 


8520 


12618 


8521 


12619 


8522 


12620 


8523 


12621 


8524 


12622 


8525 


12623 


8526 


12624 


8527 


12625 


8528 


12626 



-280- 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide Seqn> 


Protein SeqID 


8529 


12627 


8530 


12628 


8531 


12629 


8532 


12630 


8533 


12631 


8534 


12632 


8535 


12633 


8536 


12634 


8537 


12635 


8538 


12636 


8539 


12637 


8540 


12638 


8541 


12639 


8542 


12640 


8543 


12641 


8544 


12642 


" ' 8545 - - - - 


~ 12643 


8546 


12644 


8547 


12645 


8548 


12646 


8549 


12647 


8550 


12648 


8551 


12649 


8552 


12650 


8553 


12651 


8554 


12652 


8555 


12653 


8556 


12654 


8557 


12655 


8558 


12656 


8559 


12657 


8560 


12658 


8561 


12659 


8562 


12660 


8563 


12661 


8564 


12662 


8565 


12663 


8566 


12664 


8567 


12665 


8568 


12666 


8569 


12667 


8570 


12668 


8571 


12669 


8572 


12670 


8573 


12671 


8574 


12672 


8575 


12673 


8576 


12674 



BNSDOCID: <WO 0170955A2_L> 



Nucleotide SeqID 


Protein SeqID 


8577 


12675 


8578 


12676 


8579 


12677 


8580 


12678 


8581 


12679 


8582 


12680 


8583 


12681 


8584 


12682 


8585 


12683 


8586 


12684 


8587 


12685 


8588 


12686 


8589 


12687 


8590 


12688 


8591 


12689 


8592 


12690 


' " "8593 " 


— "12691" 


8594 


12692 


8595 


12693 


8596 


12694 


8597 


12695 


8598 


12696 


8599 


12697 


8600 


12698 


8601 


12699 


8602 


12700 


8603 


12701 


8604 


12702 


8605 


12703 


8606 


12704 


8607 


12705 


8608 


12706 


8609 


12707 


8610 


12708 


8611 


12709 


8612 


12710 


8613 


12711 


8614 


12712 


8615 


12713 


8616 


12714 


8617 


12715 


8618 


12716 


8619 


12717 


8620 


12718 


8621 


12719 


8622 


12720 


8623 


12721 


8624 


12722 



-281- 



wo 01/70955 TABLE Vm PCT/USO 1/09 180 



Nucleotide SeqID 


Protein SeqID 




Nucleotide SeqID 


Protein SeqID 


8625 


12723 




8673 


12771 


8626 


12724 




8674 


12772 


8627 


12725 




8675 


12773 


8628 


12726 




8676 


12774 


8629 


12727 




8677 


12775 


8630 


12728 




8678 


12776 


8631 


12729 




8679 


12777 


8632 


12730 




8680 


12778 


8633 


12731 




8681 


12779 


8634 


12732 




8682 


12780 


8635 


12733 




8683 


12781 


8636 


12734 




8684 


12782 


8637 


12735 




8685 


12783 


8638 


12736 




8686 


12784 


8639 


12737 




8687 


12785 


8640 


12738 




8688 


12786 


8641 


12739 




8689 


12787 


8642 


12740 




8690 


12788 


8643 


12741 




8691 


12789 


8644 


12742 




8692 


12790 


8645 


12743 




8693 


12791 


8646 


12744 




8694 


12792 


8647 


12745 




8695 


12793 


8648 


12746 




8696 


12794 


8649 


12747 




8697 


12795 


8650 


12748 




8698 


12796 


8651 


12749 




8699 


12797 


8652 


12750 




8700 


12798 


8653 


12751 




8701 


12799 


8654 


12752 




8702 


12800 


8655 


12753 




8703 


12801 


8656 


12754 




8704 


12802 


8657 


12755 




8705 


12803 


8658 


12756 




8706 


12804 


8659 


12757 




8707 


12805 


8660 


12758 




8708 


12806 


8661 


12759 




8709 


12807 


8662 


12760 




8710 


12808 


8663 


12761 




8711 


12809 


8664 


12762 




8712 


12810 


8665 


12763 




8713 


12811 


8666 


12764 




8714 


12SI2 


8667 


12765 




8715 


12813 


8668 


12766 




8716 


12814 


8669 


12767 




8717 


12815 


8670 


12768 




8718 


12816 


8671 


12769 




8719 


12817 


8672 


12770 




8720 


12818 



-282- 

BMSOOCia <WO 01709SSA2.I.> 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


S721 


12819 


8722 


12820 


8723 


12821 


8724 


12822 


8725 


12823 


8726 


12824 


8727 


12825 


8728 


12826 


8729 


12827 


8730 


12828 


8731 


12829 


8732 


12830 


8733 


12831 


8734 


12832 


8735 


12833 


8736 


12834 


8737 - 


12835 - - 


8738 


12836 


8739 


12837 


8740 


12838 


8741 


12839 


8742 


12840 


8743 


12841 


8744 


12842 


8745 


12843 


8746 


12844 


8747 


12845 


8748 


12846 


8749 


12847 


8750 


12848 


8751 


12849 


8752 


12850 


8753 


12851 


8754 


12852 


8755 


12853 


8756 


12854 


8757 


12855 


8758 


12856 


8759 


12857 


8760 


12858 


8761 


12859 


8762 


12860 


8763 


12861 


8764 


12862 


8765 


12863 


8766 


12864 


8767 


12865 


8768 


12866 



Nucleotide SeqED 


Protein SeqID 


8769 


12867 


8770 


12868 


8771 


12869 


8772 


12870 


8773 


12871 


8774 


12872 


8775 


12873 


8776 


12874 


8777 


12875 


8778 


12876 


8779 


12877 


8780 


12878 


8781 


12879 


8782 


12880 


8783 


12881 


8784 


12882 


8785 


12883 


8786 


12884 


8787 


12885 


8788 


12886 


8789 


12887 


8790 


12888 


8791 . 


12889 


8792 


12890 


8793 


12891 


8794 


12892 


8795 


12893 


8796 


12894 


8797 


12895 


8798 


12896 


8799 


12897 


8800 


12898 


8801 


12899 


8802 


12900 


8803 


12901 


8804 


12902 


8805 


12903 


8806 


12904 


8807 


12905 


8808 


12906 


8809 


12907 


8810 


12908 


8811 


12909 


8812 


12910 


8813 


12911 


8814 


12912 


8815 


12913 


8816 


12914 



-283- 



BNSDOCID: <WO_0170955A2J_> 



wo 01/70955 



TABLE Vin 



PCTAJS01/09I80 



Nucleotide SeqlD 


Protein SeqID 


8817 


12915 


8818 


12916 


8819 


12917 


8820 


12918 


8821 


12919 


8822 


12920 


8823 


12921 


8824 


12922 


8825 


12923 


8826 


12924 


8827 


12925 


8828 


12926 


8829 


12927 


8830 


12928 


8831 


12929 


8832 


12930 


8833 


12931 


8834 


12932 


8835 


12933 


8836 


12934 


8837 


12935 


8838 


12936 


8839 


12937 


8840 


12938 


8841 


12939 


8842 


12940 


8843 


12941 


8844 


12942 


8845 


12943 


8846 


12944 


8847 


12945 


8848 


12946 


8849 


12947 


8850 


12948 


8851 


12949 


8852 


12950 


8853 


12951 


8854 


12952 


8855 


12953 


8856 


12954 


8857 


12955 


8858 


12956 


8859 


12957 


8860 


12958 


8861 


12959 


8862 


12960 


8863 


12961 


8864 


12962 



BNSDOCID: <WO_0170955A2J_> 



Nucleotide SeqED 


Protein SeqID 


8865 


12963 


8866 


12964 


8867 


12965 


8868 


12966 


8869 


12967 


8870 


12968 


8871 


12969 


8872 


12970 


8873 


12971 


8874 


12972 


8875 


12973 


8876 


12974 


8877 


12975 


8878 


12976 


8879 


12977 


8880 


12978 


8881 


12979 


8882 


12980 


8883 


12981 


8884 


12982 


8885 


12983 


8886 


12984 


8887 


12985 


8888 


12986 


8889 


12987 


8890 


12988 


8891 


12989 


8892 


12990 


8893 


12991 


8894 


12992 


8895 


12993 


8896 


12994 


8897 


12995 


8898 


12996 


8899 


12997 


8900 


12998 


8901 


12999 


8902 


13000 


8903 


13001 


8904 


13002 


8905 


13003 


8906 


13004 


8907 


13005 


8908 


13006 


8909 


13007 


8910 


13008 


8911 


13009 


8912 


13010 



-284- 



wo 01/70955 



Nucleotide SeqID 


Protein SeqID 


8913 


13011 


8914 


13012 


8915 


13013 


8916 


13014 


8917 


13015 


8918 


13016 


8919 


13017 


8920 


13018 


8921 


13019 


8922 


13020 


8923 


13021 


8924 


13022 


8925 


13023 


8926 


13024 


8927 


13025 


8928 


13026 


8929 - - - 


13027 


8930 


13028 


8931 


13029 


8932 


13030 


8933 


13031 


8934 


13032 


8935 


13033 


8936 


13034 


8937 


13035 


8938 


13036 


8939 


13037 


8940 


13038 


8941 


13039 


8942 


13040 


8943 


13041 


8944 


13042 


8945 


13043 


8946 


13044 


8947 


13045 


8948 


13046 


8949 


13047 


8950 


13048 


8951 


13049 


8952 


13050 


8953 


13051 


8954 


13052 


8955 


13053 


8956 


13054 


8957 


13055 


8958 


13056 


8959 


13057 


8960 


13058 



BNSCXXJID: <WO 0170955A2_I_> 



TABLE Vm PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


8961 


13059 


8962 


13060 


8963 


13061 


8964 


13062 


8965 


13063 


8966 


13064 


8967 


13065 


8968 


13066 


8969 


13067 


8970 


13068 


8971 


13069 


8972 


13070 


8973 


13071 


8974 


13072 


8975 


13073 


8976 


13074 


8977- - 


13075 - 


8978 


13076 


8979 


13077 


8980 


13078 


8981 


13079 


8982 


13080 


8983 


13081 


8984 


13082 


8985 


13083 


8986 


13084 


8987 


13085 


8988 


13086 


8989 


13087 


8990 


13088 


8991 


13089 


8992 


13090 


8993 


13091 


8994 


13092 


8995 


13093 


8996 


13094 


8997 


13095 


8998 


13096 


8999 


13097 


9000 


13098 


9001 


13099 


9002 


13100 


9003 


13101 


9004 


13102 


9005 


13103 


9006 


13104 


9007 


13105 


9008 


13106 



-285- 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


9009 


13107 


9010 


13108 


9011 


13109 


9012 


13110 


9013 


13111 


9014 


13112 


9015 


13113 


9016 


13114 


9017 


13115 


9018 


13116 


9019 


13117 


9020 


13118 


9021 


13119 


9022 


13120 


9023 


13121 


9024 


13122 


9025 


13123 


9026 


13124 


9027 


13125 


9028 


13126 


9029 


13127 


9030 


13128 


9031 


13129 


9032 


13130 


9033 


13131 


9034 


13132 


9035 


13133 


9036 


13134 


9037 


13135 


9038 


13136 


9039 


13137 


9040 


13138 


9041 


13139 


9042 


13140 


9043 


13141 


9044 


13142 


9045 


13143 


9046 


13144 


9047 


13145 


9048 


13146 


9049 


13147 


9050 


13148 


9051 


13149 


9052 


13150 


9053 


13151 


9054 


13152 


9055 


13153 


9056 


13154 



Nucleotide SeqID 


Protein SeqID 


9057 


13155 


9058 


13156 


9059 


13157 


9060 


13158 


9061 


13159 


9062 


13160 


9063 


13161 


9064 


13162 


9065 


13163 


9066 


13164 


9067 


13165 


9068 


13166 


9069 


13167 


9070 


13168 


9071 


13169 


9072 


13170 


9073 


13171 


9074 


13172 


9075 


13173 


9076 


13174 


9077 


13175 


9078 


13176 


9079 


13177 


9080 


13178 


9081 


13179 


9082 


13180 


9083 


13181 


9084 


13182 


9085 


13183 


9086 


13184 


9087 


13185 


9088 


13186 


9089 


13187 


9090 


13188 


9091 


13189 


9092 


13190 


9093 


13191 


9094 


13192 


9095 


13193 


9096 


13194 


9097 


13195 


9098 


I3I96 


9099 


13197 


9100 


13198 


9101 


13199 


9102 


13200 


9103 


13201 


9104 


13202 



-286- 



BNSDOCIO: <WO 01709SSA2J_> 



wo 01/70955 



TABLE Vin 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


9105 


13203 


9106 


13204 


9107 


13205 


9108 


13206 


9109 


13207 


9110 


13208 


9111 


13209 


9112 


13210 


9113 


13211 


9114 


13212 


9115 


13213 


9116 


13214 


9117 


13215 


9118 


13216 


9119 


13217 


9120 


13218 


9121 - - - 


132-19 - - 


9122 


13220 


9123 


13221 


9124 


13222 


9125 


13223 


9126 


13224 


9127 


13225 


9128 


13226 


9129 


13227 


9130 


13228 


9131 


13229 


9132 


13230 


9133 


13231 


9134 


13232 


9135 


13233 


9136 


13234 


9137 


13235 


9138 


13236 


9139 


13237 


9140 


13238 


9141 


13239 


9142 


13240 


9143 


13241 


9144 


13242 


9145 


13243 


9146 


13244 


9147 


13245 


9148 


13246 


9149 


13247 


9150 


13248 


9151 


13249 


9152 13250 



BNSDCXJID: <WO_0170955A2_L> 



Nucleotide SeqID 


Protein SeqID 


9153 


13251 


9154 


13252 


9155 


13253 


9156 


13254 


9157 


13255 


9158 


13256 


9159 


13257 


9160 


13258 


9161 


13259 


9162 


13260 


9163 


13261 


9164 


13262 


9165 


13263 


9166 


13264 


9167 


13265 


9168 


13266 


- - -9169 


1-3267- 


9170 


13268 


9171 


13269 


9172 


13270 


9173 


13271 


9174 


13272 


9175 


13273 


9176 


13274 


9177 


13275 


9178 


13276 


9179 


13277 


9180 


13278 


9181 


13279 


9182 


13280 


9183 


13281 


9184 


13282 


9185 


13283 


9186 


13284 


9187 


13285 


9188 


13286 


9189 


13287 


9190 


13288 


9191 


13289 


9192 


13290 


9193 


13291 


9194 


13292 


9195 


13293 


9196 


13294 


9197 


13295 


9198 


13296 


9199 


13297 


9200 


13298 



-287- 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqEO 


Protein SeqID 


9201 


13299 


9202 


U300 


9203 


13301 


9204 


13302 


9205 


13303 


9206 


13304 


9207 


13305 


9208 


13306 


9209 


13307 


9210 


13308 


9211 


13309 


9212 


13310 


9213 


13311 


9214 


13312 


9215 


13313 


9216 


13314 


9217 


13315 


9218 


13316 


9219 


13317 


9220 


13318 


9221 


13319 


9222 


13320 


9223 


13321 


9224 


13322 


9225 


13323 


9226 


13324 


9227 


13325 


9228 


13326 


9229 


13327 


9230 


13328 


9231 


13329 


9232 


13330 


9233 


13331 


9234 


13332 


9235 


13333 


9236 


13334 


9237 


13335 


9238 


13336 


9239 


13337 


9240 


13338 


9241 


13339 


9242 


13340 


9243 


13341 


9244 


13342 


9245 


13343 


9246 


13344 


9247 


13345 


9248 


13346 



BNSDOCIO: <WO 0170955A2_L> 



Nucleotide SeqED 


Protein SeqED 


9249 


13347 


9250 


13348 


9251 


13349 


9252 


13350 


9253 


13351 


9254 


13352 


9255 


13353 


9256 


13354 


9257 


13355 


9258 


13356 


9259 


13357 


9260 


13358 


9261 


13359 


9262 


13360 


9263 


13361 


9264 


13362 


9265 


13363 


9266 


13364 


9267 


13365 


9268 


13366 


9269 


13367 


9270 


13368 


9271 


13369 


9272 


13370 


9273 


13371 


9274 


13372 


9275 


13373 


9276 


13374 


9277 


13375 


9278 


13376 


9279 


13377 


9280 


13378 


9281 


13379 


9282 


13380 


9283 


13381 


9284 


13382 


9285 


13383 


9286 


13384 


9287 


13385 


9288 


13386 


9289 


13387 


9290 


13388 


9291 


13389 


9292 


13390 


9293 


13391 


9294 


13392 


9295 


13393 


9296 


13394 



-288- 



WOOI/70V55 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


9297 


13395 


9298 


13396 


9299 


13397 


9300 


13398 


9301 


13399 


9302 


13400 


9303 


13401 


9304 


13402 


9305 


13403 


9306 


13404 


9307 


13405 


930S 


13406 


9309 


13407 


9310 


13408 


9311 


13409 


9312 


13410 


9313 


13411 


9314 


13412 


9315 


13413 


9316 


13414 


9317 


13415 


9318 


13416 


9319 


13417 


9320 


13418 


9321 


13419 


9322 


13420 


9323 


13421 


9324 


13422 


9325 


13423 


9326 


13424 


9327 


13425 


9328 


13426 


9329 


13427 


9330 


13428 


9331 


13429 


9332 


13430 


9333 


13431 


9334 


13432 


9335 


13433 


9336 


13434 


9337 


13435 


9338 


13436 


9339 


13437 


9340 


13438 


9341 


13439 


9342 


13440 


9343 


13441 


9344 


13442 



Nucleotide SeqID 


Protein SeqID 


9345 


13443 


9346 


13444 


9347 


13445 


9348 


13446 


9349 


13447 


9350 


13448 


9351 


13449 


9352 


13450 


9353 


13451 


9354 


13452 


9355 


13453 


9356 


13454 


9357 


13455 


9358 


13456 


9359 


13457 


9360 


13458 


9361 " 


"13459 " 


9362 


13460 


9363 


13461 


9364 


13462 


9365 


13463 


9366 


13464 


9367 


13465 


9368 


13466 


9369 


13467 


9370 


13468 


9371 


13469 


9372 


13470 


9373 


13471 


9374 


13472 


9375 


13473 


9376 


13474 


9377 


13475 


9378 


13476 


9379 


13477 


9380 


13478 


9381 


13479 


9382 


13480 


9383 


13481 


9384 


13482 


9385 


13483 


9386 


13484 


9387 


13485 


9388 


13486 


9389 


13487 


9390 


13488 


9391 


13489 


9392 


13490 



-289- 



BNSDCXID: <WO_017095SA2J.> 



wo 01/70955 



TABLE Vin 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


9393 


13491 


9394 


13492 


9395 


13493 


9396 


13494 


9397 


13495 


9398 


13496 


9399 


13497 


9400 


1349S 


9401 


13499 


9402 


13500 


9403 


13501 


9404 


13502 


9405 


13503 


9406 


13504 


9407 


13505 


9408 


13506 


9409 


13507 


9410 


13508 


9411 


13509 


9412 


13510 


9413 


13511 


9414 


13512 


9415 


13513 


9416 


13514 


9417 


13515 


9418 


13516 


9419 


13517 


9420 


13518 


9421 


13519 


9422 


13520 


9423 


13521 


9424 


13522 


9425 


13523 


9426 


13524 


9427 


13525 


9428 


13526 


9429 


13527 


9430 


13528 


9431 


13529 


9432 


13530 


9433 


13531 


9434 


13532 


9435 


13533 


9436 


13534 


9437 


13535 


9438 


13536 


9439 


13537 


9440 


13538 



I Nucleotide SeqID 




1 9441 


13539 


1 9442 




1 9443 


1 3 54 1 


1 9444 


13542 


1 9445 


1354^ 


1 9446 


1 JJ*fH 


9447 


13545 


1 9448 




1 9449 


1 '^Sd7 

UJH 1 


9450 




1 9451 




f 9452 


1 J^OU 


9453 




9454 




1 9455 




I 9456 




r 9457 




9458 




9459 




1 9460 


1 '^^^Q 


9461 




9462 


ijDOk) 


9463 


1 "^SAl 
1 J JOl 


1 9464 




1 9465 




r 9466 




1 9467 




9468 


1 J 300 


1 9469 


1 •^^^'7 


9470 




j 9471 


1 q^^O 


9472 


1 '3^'7A 

1 J J /u 


f 9473 


I J J / 1 


9474 


1 "^^TO 


9475 


1 '2^7'3 
J ID 


1 9476 


ijd /*♦ 


9477 


1 "^^7^ 
1 j-> / J 


9478 


1 Dj /O 


1 9479 


1 '?S77 


1 9480 


1'^S78 


1 9481 


I / y 


1 9482 




9483 


I J Jo I 


9484 


13582 


9485 


13583 


9486 


13584 


9487 


13585 


1 9488 


.13586 



-290- 



BNSCXSCID: <WO_01709S5A2.I_> 



wo 01/70955 



TABLE Vm 



PCT/USOl/09180 



Nucleotide SeqID 


Protein SeqID 


9489 


13587 


9490 


13588 


9491 


13589 


9492 


13590 


9493 


13591 


9494 


13592 


9495 


13593 


9496 


13594 


9497 


13595 


9498 


13596 


9499 


13597 


9500 


13598 


9501 


13599 


9502 


13600 


9503 


13601 


9504 


13602 


9505 


13603 


9506 


13604 


9507 


13605 


9508 


13606 


9509 


13607 


9510 


13608 


9511 


13609 


9512 


13610 


9513 


13611 


9514 


13612 


9515 


13613 


9516 


13614 


9517 


13615 


9518 


13616 


9519 


13617 


9520 


13618 


9521 


13619 


9522 


13620 


9523 


13621 


9524 


13622 


9525 


13623 


9526 


13624 


9527 


13625 


9528 


13626 


9529 


13627 


9530 


13628 


9531 


13629 


9532 


13630 


9533 


13631 


9534 


13632 


9535 


13633 


9536 


13634 



BNSDCX:iD: <WO_0170955A2J_> 



Nucleotide SeqID 


Protein SeqID 


9537 


13635 


9538 


13636 


9539 


13637 


9540 


13638 


9541 


13639 


9542 


13640 


9543 


13641 


9544 


13642 


9545 


13643 


9546 


13644 


9547 


13645 


9548 


13646 


9549 


13647 


9550 


13648 


9551 


13649 


9552 


13650 


9553 


13651 


9554 


13652 


9555 


13653 


9556 


13654 


9557 


13655 


9558 


13656 


9559 


13657 


9560 


13658 


9561 


13659 


9562 


13660 


9563 


13661 


9564 


13662 


9565 


13663 


9566 


13664 


9567 


13665 


9568 


13666 


9569 


13667 


9570 


13668 


9571 


13669 


9572 


13670 


9573 


13671 


9574 


13672 


9575 


13673 


9576 


13674 


9577 


13675 


9578 


13676 


9579 


13677 


9580 


13678 


9581 


13679 


9582 


13680 


9583 


13681 


9584 


13682 
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Nucleotide SeqID 


Protein SeqJD 


9585 


13683 


9586 


13684 


9587 


13685 


9588 


13686 


9589 


13687 


9590 


13688 


9591 


13689 


9592 


13690 


9593 


13691 


9594 


13692 


9595 


13693 


9596 


13694 


9597 


13695 


9598 


13696 


9599 


13697 


9600 


13698 


9601 


13699 


9602 


13700 


9603 


13701 


9604 


13702 


9605 


13703 


9606 


13704 


9607 


13705 


9608 


13706 


9609 


13707 


9610 


13708 


9611 


13709 


9612 


13710 


9613 


13711 


9614 


13712 


9615 


13713 


9616 


13714 


9617 


13715 


9618 


13716 


9619 


13717 


9620 


13718 


9621 


13719 


9622 


13720 


9623 


I372I 


9624 


13722 


9625 


13723 


9626 


13724 


9627 


13725 


9628 


13726 


9629 


13727 


9630 


13728 


9631 


13729 


9632 


13730 



BNSCXXJID; <WO 01709S5A2_L> 



Nucleotide SeqJD 


Protein SeqID 


9633 


13731 


9634 


13732 


9635 


13733 


9636 


13734 


9637 


13735 


9638 


13736 


9639 


13737 


9640 


13738 


9641 


13739 


9642 


13740 


9643 


13741 


9644 


13742 


9645 


13743 


9646 


13744 


9647 


13745 


9648 


13746 


9649 


13747 


9650 


13748 


9651 


13749 


9652 


13750 


9653 


13751 


9654 


13752 


9655 


13753 


9656 


13754 


9657 


13755 


9658 


13756 


9659 


13757 


9660 


13758 


9661 


13759 


9662 


13760 


9663 


13761 


9664 


13762 


9665 


13763 


9666 


13764 


9667 


13765 


9668 


13766 


9669 


13767 


9670 


13768 


9671 


13769 


9672 


13770 


9673 


13771 


9674 


13772 


9675 


13773 


9676 


13774 


9677 


13775 


9678 


13776 


9679 


13777 


9680 


13778 
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Nucleotide SeqID 


Protein SeqID 


9681 


13779 


9682 


13780 


9683 


13781 


9684 


13782 


9685 


13783 


9686 


13784 


9687 


13785 


9688 


13786 


9689 


13787 


9690 


13788 


9691 


13789 


9692 


13790 


9693 


13791 


9694 


13792 


9695 


13793 


9696 


13794 




9697 


" 13795 - 


9698 


13796 


9699 


13797 


9700 


13798 


9701 


13799 


9702 


13800 


9703 


13801 


9704 


13802 


9705 


13803 


9706 


13804 


9707 


13805 


9708 


13806 


9709 


13807 


9710 


13808 


971! 


13809 


9712 


13810 


9713 


13811 


9714 


13812 


9715 


13813 


9716 


13814 


9717 


13815 


9718 


13816 


9719 


13817 


9720 


13818 


9721 


13819 




9722 


13820 




9723 


13821 




9724 


13822 




9725 


13823 




9726 


13824 




9727 


13825 




9728 


13826 



BNSOOCID: <WO 0170955A2.I.> 



Nucleotide SeqID 


Protein SeqID 


9729 


13827 


9730 


13828 


9731 


13829 


9732 


13830 


9733 


13831 


9734 


13832 


9735 


13833 


9736 


13834 


9737 


13835 


9738 


13836 


9739 


13837 


9740 


13838 


9741 


13839 


9742 


13S40 


9743 


13841 


9744 


13842 


9745 


-13843- - - 


9746 


13844 


9747 


13845 


9748 


13846 


9749 


13847 


9750 


13848 


9751 


13849 


9752 


13850 


9753 


13851 


9754 


13852 


9755 


13853 


9756 


13854 


9757 


13855 


9758 


13856 


9759 


13857 


9760 


13858 


9761 


13859 


9762 


13860 


9763 


13861 


9764 


13862 


9765 


13863 


9766 


13864 


9767 


13865 


9768 


13866 


9769 


13867 


9770 


13868 


9771 


13869 


9772 


13870 


9773 


13871 


9774 


13872 


9775 


13873 


9776 


13874 
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9777 


13875 


9778 


13876 


9779 


13877 


9780 


13878 


9781 


13879 


9782 


13880 


9783 


13881 


9784 


13SS2 


9785 


13883 


9786 


13884 


9787 


13SS5 


9788 


13886 


9789 


13887 


9790 


13888 


9791 


13889 


9792 


13890 


9793 


13891 


9794 


13892 


9795 


13893 


9796 


13894 


9797 


13895 


9798 


13896 


9799 


13897 


9800 


13898 


9801 


13899 


9802 


13900 


9803 


13901 


9804 


13902 


9805 


13903 


9806 


13904 


9807 


13905 


9808 


13906 


9809 


13907 


9810 


13908 


9811 


13909 


9812 


13910 


9813 


13911 


9814 


13912 


9815 


13913 


9816 


13914 


9817 


13915 


9818 


13916 


9819 


13917 


9820 


13918 


9821 


13919 


9822 


13920 


9823 


13921 


9824 


13922 



Nucleotide SeqlD 




9825 




9826 




9827 




9828 


1 '?09/^ 


9829 




9830 


1 jy^o 


9831 


1 '?090 


9832 




9833 


1 jyj 1 


9834 


1 '^O'^O 


9835 




9836 




9837 


1 OQIC 


9838 


IDyOU 


9839 


1 '^0'57 


9S40 


1 ^OIQ 


9R41 


1 jyjv 


9842 


1 'XC^ACi 


9843 


1 'XQkA\ 

i jy*n 


9844 




9845 




9846 




9R47 


1 ^OvlC 

1 jy43 


9848 




9849 


1 TO/I'? 

i.^y4/ 




1 jy4o 


98:S1 


1 1 Q/1Q 


9852 




9853 




9854 


1 jyDz 


9855 


1 jyD3 


9856 


1 -aoc/i 


9857 




9858 


1 '^O^^ 

1 jyDo 


9859 


1 7Q^'7 


9860 


1 oo^o 

1 jyoo 


9861 


1 "^O^O 


9862 


1 jyou 


9863 


uyoi 


9864 




9865 




9866 




9867 






13966 


9869 


13967 


9870 


13968 


9871 


13969 


9872 


13970 
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Nucleotide SeqID 


Protein SeqID 


9873 


13971 


9874 


13972 


9875 


13973 


9876 


13974 


9877 


13975 


9878 


13976 


9879 


13977 


9880 


13978 


9881 


13979 


9882 


13980 


9883 


13981 


9884 


13982 


9885 


13983 


9886 


13984 


9887 


13985 


9888 


13986 


9889 


13987 - - 


9890 


13988 


9891 


13989 


9892 


13990 


9893 


13991 


9894 


13992 


9895 


13993 


9896 


13994 


9897 


13995 


9898 


13996 


9899 


13997 


9900 


13998 


9901 


13999 


9902 


14000 


9903 


14001 


9904 


14002 


9905 


14003 


9906 


14004 


9907 


14005 


9908 


14006 


9909 


14007 


9910 


14008 


9911 


14009 


9912 


14010 


9913 


I40II 


9914 


14012 


9915 


14013 


9916 


14014 


9917 


14015 


9918 


14016 


9919 


14017 


9920 


14018 



BNSDOCID: <WO 0170955A2_L> 



Nucleotide SeqID 


Protein SeqID 


9921 


14019 


9922 


14020 


9923 


14021 


9924 


14022 


9925 


14023 


9926 


14024 


9927 


14025 


9928 


14026 


9929 


14027 


9930 


14028 


9931 


14029 


9932 


14030 


9933 


14031 


9934 


14032 


9935 


14033 


9936 


14034 


9937 - - 


- - 14035 - 


9938 


14036 


9939 


14037 


9940 


14038 


9941 


14039 


9942 


14040 


9943 


14041 


9944 


14042 


9945 


14043 


9946 


14044 


9947 


14045 


9948 


14046 


9949 


14047 


9950 


14048 


9951 


14049 


9952 


14050 


9953 


14051 


9954 


14052 


9955 


14053 


9956 


14054 


9957 


14055 


9958 


14056 


9959 


14057 


9960 


14058 


9961 


14059 


9962 


14060 


9963 


14061 


9964 


14062 


9965 


14063 


9966 


14064 


9967 


14065 


9968 


14066 
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9969 


14067 


9970 


14068 


9971 


14069 


9972 


14070 


9973 


14071 


9974 


14072 


9975 


14073 


9976 


14074 


9977 


14075 


9978 


14076 


9979 


14077 


9980 


14078 


9981 


14079 


9982 


14080 


9983 


14081 


9984 


14082 


9985 


14083 


9986 


14084 


9987 


14085 


9988 


14086 


9989 


14087 


9990 


14088 


9991 


14089 


9992 


14090 


9993 


14091 


9994 


14092 


9995 


14093 


9996 


14094 


9997 


14095 


9998 


14096 


9999 


14097 


10000 


14098 


10001 


14099 


10002 


14100 


10003 


14101 


10004 


14102 


10005 


14103 


10006 


14104 


10007 


14105 


10008 


14106 


10009 


14107 


10010 


14108 


10011 


14109 


10012 


14110 
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SeqID 


Clone name 


Organism 


g 


E3M10000001A02 


Ent&rococcus faecalis 


9 


E3M1 0000001 A06 


Efiterococcits faecalis 


10 


E3M10000001B01 


Ejiterococcus JoBcalis 


11 


E3M10000001B02 


Enterococcus faecalis 


12 


E3M10000001B05 


Entsrococcus faecalis 


13 


E3M 1 000000 1 B06 


Enterococcus faecalis 


14 


E3M 1 000000 1 BOS 


Enterncoccus faecalis 




F'^Ml 0000001 BIO 


Flntemmccii^ 'faecalis 








17 
1 / 


P'^Mi nnnnnoi POO 




1 S 
io 


.P'^M 1 nnnnnni nn9 

JC« J IVl 1 UUUU \J\J I UxJjU 




10 


F'^M 1 nonoftoi r>n4 
















99 


F'^ M 1 nonoon 1 Fo 1 




23 


E3M 1 000000 1 E02 




24 


E3M 1 000000 1 E03 




25 


E3M1 0000001 E04 




26 


E3M 1 000000 1 EOS 




27 


E3M 1 000000 1 E09 


£df*t^f vtf (/w if 0 ytdCLrdtt Io 


28 


E3 M 1 000000 1 F02 




29 


E3 M 1 000000 1 F04 




30 


E3M 1 000000 1 F06 




31 


E3M1 0000001 F07 




32 


F^]v4 1 0000001 G02 






F^M 1 OflOOOO 1 GO^ 






F'^MlfiOOOOOl no4 






F'^M 1 000000 1 GOS 






F'^M 1 nnoooni ho9 




37 


E3M1 0000001 H03 




38 


E3M 1 000000 1 H04 

J^^iVx A \3\l\J\J\J\j 1 XWJ*"* 




39 


E3M1 0000004 A04 




40 


E3 M 1 0000004C03 




41 


E3M 1 0000004DO 1 




42 


E3M 1 0000004D02 


Enter ncncctt^ fn^ctili^ 


43 


E3M 1 0000004D1 0 


Enterococcus faecalis 


44 


E3M10000004E11 


Enterococcus faecal i ? 


45 


E3M 1 0000004F08 




46 


E3M 1 0000004F 1 0 


Enterococcus faecalis 


47 


E3M10000004G01 


Plntpfococcu^ fapcnli^ 


48 


E3M10000004H1 1 


W.Titffococe'ii^ fncf nil's 


49 


E3 M 1 0000005 A07 


EntprococcuK fapcali^ 


50 


E3M10000005B01 


Enterococcus faecalis 


51 


E3M10000005B08 


Enterococcus faecalis 


52 


E3M10000005C01 


Enterococcus faecalis 


53 


E3M10000005C03 


Enterococcus faecalis 


54 


E3M10000005C04 


Enterococcus faecalis 


55 


E3M10000005D03 


Enterococcus faecalis 
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SeqID 


Clone name 
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56 


E3M1 0000005D04 


Enterococcus faecalis 


57 


E3M10000005D10 


EnterococciiS faecalis 


58 


E3M1 0000005 EOl 


Enterococcus faecalis 


59 


E3M10000005E02 


Enterococcus faecalis 


60 


E3M10000005E03 


Enterococcus faecalis 


61 


E3M10000005E08 


Enterococcus faecalis , 


62 


E3M10000005F07 


Enterococcus faecalis 


63 


E3M1000GG05F10 


Enterococcus faecalis 


64 


E3M10000005G05 


Enterococcus faecalis 


65 


E3M10000005H04 


Enterococcus faecalis 


66 


E3M10000006B03 


Enterococcus faecalis 


67 


E3M10000006C01 


Enterococcus faecalis 


68 


E3M10000006C12 


Enterococcus faecalis 


69 


E3M10000006D03 


Enterococcus faecalis 


70 


E3M10000006E11 


Enterococcus faecalis 


71 


E3M10000006F04 


Enterococcus faecalis 


72 


E3M10000006G04 


Enterococcus faecalis 


73 


E3M10000006G12 


Enterococcus faecalis 


74 


E3M10000006H09 


Enterococcus faecalis 


75 


E3M1 0000007 A02 


Enterococcus faecalis 


76 


E3M10000007B02 


Enterococcus faecalis 


77 


E3M10000007B03 


Enterococcus faecalis 


78 


E3M10000007C03 


Enterococcus faecalis 


79 


E3M10000007C04 


Enterococcus faecalis 


80 


E3M10000007D03 


Enterococcus faecalis 


81 


E3M10000007E05 


Enterococcus faecalis 


82 


E3M10000007F01 


Enterococcus faecalis 


83 


E3M10000007F06 


Enterococcus faecalis 


84 


E3M10000007G01 


Enterococcus faecalis 


85 


E3M10000008C03 


Enterococcus faecalis 


86 


E3M10000008C08 


Enterococcus faecalis 


87 


E3M10000008C09 


Enterococcus faecalis 


88 


E3M10000008D08 


Enterococcus faecalis 


89 


E3M10000008E02 


Enterococcus faecalis 


90 


E3M10000008G05 


Enterococcus faecalis 


91 


E3MI0000008G09 


Enterococcus faecalis 


92 


E3M10000008H02 


Enterococcus faecalis 


93 


E3M10000009C07 


Enterococcus faecalis 


94 


E3M10000009C09 


Enterococcus faecalis 


95 


E3M10000009D01 


Enterococcus faecalis 


96 


E3M10000009E02 


Enterococcus faecalis 


97 


E3M1O000O09E03 


Enterococcus faecalis 


98 


E3M1O000OO9EO5 


Enterococcus faecalis 


99 


E3M10000009G02 


Enterococcus faecalis 


100 


E3M1O000O10C08 


Enterococcus faecalis 


101 


E3M1 00000 10D05 


Enterococcus faecalis 


102 


E3M10000010F01 


Enterococcus faecalis 


103 


E3M1O000010G05 


Enterococcus faecalis 


104 


E3M10000010G07 


Enterococcus faecalis 
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SeqID 


€^lniie name 




ins 


F'^M 1 00000 1 onoQ 


jZifiitsrococciM jaecaiis 


1 v/u 


F'?M1 000001 OG 10 




1 07 


F'^M 1 00000 1 0H09 




1 vO 


E3M1 000001 1A09 






F'^MI 000001 IRO'^ 




1 1 0 


F'^Ml 000001 IROO 




1 1 1 

111 


P*? M 1 00000 1 1 P07 


Hfnierococciio juecaiis 




F'^M 1000001 100*^ 


Cjrtifsrococciss jasccuis 


I ID 


F^A/f 1 00000 1 1 R09 




1 1** 


F'^AyflOOOOOl IMOS 




i ID 


F'^'Nyfl 0000019R01 
CijWkl \}\}\}\}\3 XZ£>U 1 


£jTiierococcus jaecons 


1 1 O 


ill, J IVl 1 UUUUU 1 ZJt5 vJZ 




1 1 T 


JiJIVllUUUUUlZoU / 


EntBrococciis JqccqHs 


1 1 Q 

1 lo 


17*3 IViT 1 AAAAA 1 0QAfi 

1^3 JVl 1 UUUUU lZi3Uo 


Hifll&rOCOCCUS juBCQllS 




br3M 1 UUUUU 1 1 


Enterococcus fa&colis 




17'2A>f 1 AAAAAl OT^l A 


Entcrococcus faccQlzs 




17'3A/ri AAAAAITCAO 


Enterococcus faecalis- - 




'C'iXyri AAAAA1 0"CA< 

ii3 JYl 1 UUUUU 1 zr UD 


Enterococcus faecalis 


1 '7'? 


in J IVI i UUUUU 1 zr UO 


Enterococcus fa^alis 




F'^TVyfl OOOOOl 9P07 


Enterococcus faecalis 


19S 


F'^MIOOOOOIOFIO 
CO ivi 1 UUUUU 1 zr I u 


Enterococcus faecalis 




F M 1 00000 1 9r;o9 

IltD iVl 1 UUUUU X ZVJUZ 


Enterococcus faecalis 


iz / 


F'^ M 1 OOOOO 1 9r^07 


Enterococcus faecalis 




F'^M 1 0OOOO ^'XA 0/5 


Enterococcus faecalis 


1 90 


F'^Ayf 1 OOOOO 1 A 07 
I-.J5iVl lUUUvUl JAU / 


Enterococcus faecalis 


1 


F'^ 1^41 OOOOOl '^r'OS 


Enterococcus faecalis 


1 J 1 


"P'^AA 1 AAAAAl '5r\A9 
IL J IVl 1 UUUUU 1 jUUZ 


Enterococcus faecalis 


1 '59 


F 'X\A 1 0OOO0 1 "^T^OR 
11 1 UUUUU i J>UUo 


Enterococcus faecalis 


1 JD 


P"2A/I1 AAAAAl QTM O 
JC. J JVl 1 UUUUU 1 3 JJ 1 U 


Enterococcus faecalis 




IlJ IVl 1 UUUUU 1 J ilUZ 


Enterococcus fae-calis 




F'3A/fi nnnnni "^PAfi 

JC-JlVl 1 UUUUU ucuo 


Enterococcus faecalis 




F"^ Ayr 1 AAAAA 1 ITTA^ 
CD JVl 1 UUUUU iDr U3 


Enterococcus faecalis 


l'?7 


P'^'Nyfl OOOOOl '5F19 
C^iVll UUUUU l^F JZ 


Enterococcus faecalis 


I JO 


F'^A/Ti OOOOOl 7r;i o 
n^iviiuuuuui jvj lu 


Enterococcus faecalis 


1 '^Q 

1 J 7 


F'^M 1 0OOOO 1 WO*^ 

I-.^ IVl 1 UUUUU 1 J ITU J 


Enterococcus faecalis 


140 

1 tv 


F A4 1 OOOOO 1 "5 140S 
JD^lVl 1 UUUUU 1 J ITU J 


Enterococcus faecalis 


141 


F'^ M 1 0OOO0 1 "^l-fl O 

CD IVl 1 \j\j\J\3\j 1 JIT 1 U 


Enterococcus faecalis 


149 


F'^M 1 OOOOO 14R 19 

no IVi 1 UUUUU 1 1 Z 


Enterococcus faecalis 


14*? 


F'^ l\4]0000014F19 

CD IVl 1 UUUUU 1 HC X Z 


Enterococcus faecalis 


144 


P'^ M 1 OOOOO 1 4nOQ 


enterococcus jaecaiis 


14S 


P'^Ml OOOOOl SR04 

x^Dxyx i vU vUW 1 jOV*T 


Enterococcus faecalis 


14/^ 


F*? M 1 OOOOO 1 1 9 
CDiyx X \J\j\j\j\j 1 Dxj 1 Z 


Enterococcus faecalis 


147 
1*+ / 


P'^MI OOOOO 1 SF 1 9 
CDiyx. 1 UUUUU ujiriz 


Enterococcus faecalis 


14R 


P'^M 1 0OOOO 1 A O'^ 

CDXyx 1 U vUUU 1 \jI\\mD 


Enterococcus faecalis 


149 


E3M10000016A04 


Enterococcus iaecnlix 


150 


E3M10000016C11 


Enterococcus faecalis 


151 


E3M10000016D03 


Enterococcus faecalis 


152 


E3MI0000016F06 


Enterococcus faecalis 


153 


E3M10000016F10 


Enterococcus faecalis 
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154 ] 


E3M10000016H05 


^nterococcns faecalis 


155 


E3M10000016H10 


Enterococciis faecalis 


156 


E3M10000017A09 


Enterococciis faecalis 


157 


E3M1 00000 17D09 


Enterococcus faecalis 


158 


E3M10000018A07 


Enter ococcus faecalis 


159 


E3M1 00000 18C02 


Enterococcus faecalis 


160 


E3M1 00000 18E01 


Enterococcus faecalis 


161 


E3M10000018G09 


Enterococcus faecalis 


162 


E3M1 00000 18H06 


Enterococcus faecalis 


163 


E3M10000019B06 


Enterococcus faecalis 


164 


E3M10000019D02 


Enterococcus faecalis 


165 


E3M10000019E03 


Enterococcus faecalis 


166 


E3M10000019E04 


Enterococcus faecalis 


167 


E3M10000020G04 


Enterococcus faecalis 


168 


E3M10000020H05 


Enterococcus faecalis 


169 


E3M10000021A08 


Enterococcus faecalis 


170 


E3M10000021A11 


Enterococcus faecalis 


171 


E3M10000021B10 


Enterococcus faecalis 


172 


E3M10000021C03 


Enterococcus faecalis 


173 


E3M10000021C04 


Enterococcus faecalis 


174 


E3M10000021C08 


Enterococcus faecalis 


175 


E3M10000021D04 


Enterococcus faecalis 


176 


E3M10000021E10 


Enterococcus faecalis 


177 


E3M10000021G04 


Enterococcus faecalis 


178 


E3M1 0000021 GIO 


Enterococcus faecalis 


179 


E3M10000021G11 


Enterococcus faecalis 


180 


E3M10000021H11 


Enterococcus faecalis 


181 


E3M10000022A04 


Enterococcus faecalis 


182 


E3M10000022A11 


Enterococcus faecalis 


183 


E3M10000022B04 


Enterococcus faecalis 


184 


E3M10000022B05 


Enterococcus faecalis 


185 


E3M10000022B07 


Enterococcus faecalis 


186 


E3M10000022C05 


Enterococcus faecalis 


187 


E3M10000022C06 


Enterococcus faecalis 


188 


E3M10000022C09 


Enterococcus faecalis 


189 


E3M10000022D04 


Enterococcus faecalis 


190 


E3M10000022F05 


Enterococcus faecalis 


191 


E3M10000022F06 


Enterococcus faecalis 


192 


E3M10000022F08 


Enterococcus faecalis 


193 


E3M10000022G02 


Enterococcus faecalis 


194 


E3M10000022G12 


Enterococcus faecalis 


195 


E3M10000023A03 


Enterococcus faecalis 


196 


E3M10000023A06 


Enterococcus faecalis 


197 


E3M 10000023 A07 


Enterococcus faecalis 


198 


E3M 1 0000023 A09 


Enterococcus faecalis 


199 


E3M10000023B02 


Enterococcus faecalis 


200 


E3M10000023B06 


Enterococcus faecalis 


201 


E3M10000023C03 


Enterococcus faecalis 


202 


E3M10000023C04 


Enterococcus faecalis 
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^« lUIIC llalllC 


v^rgaiiisin 






Entcrococcus faecal is 






Enterococcus fascalis 




F M 1 000009 '^noo 


Knterococcus faecalis 


''OA 


M 1 00O009'?TV19 


Efit&rococcus fa&calis 


^ KJ 1 


K "5 M 1 000009*^1^04 


Efiterococcus faecalis 




F "5 M ] 000009 "5 n 1 0 


Entcrococcus faecalis 




F'5 M 1 000009'?F04 


Efiterococcus faecalis 


"> Ifi 
w 1 VI 


P M 1 000009 Pn7 


Enterococcus faecalis 


« 1 1 


F'^M 1000009*^^00 


Enterococcus faecalis 


[ 




Enterococcus faecalis 


O 1 7 
^ 1 J 


c.:>lVl J UUUUUZ:) Jr 1 U 


Enterococcus faecalis 


Oil 


t. J M 1 UUUUUZ J LjUZ 


Enterococcus faecalis 


J 1 3 




Enterococcus faecalis 


216 


t? K >l 1 AAAAAT5/^ 1 A 

k3 Ivi 1 00000230 1 0 


Enterococcus faecalis 


217 


r"5 K Jf 1 AAAAA'>'51LTAO 

E3M J 0000023H0o 


Enterococcus faecalis 




tr O K ;f 1 AAAAAOyl A A'5 

t.3 M 1 0000024 A03 


Enterococcus faecalis 


2iV 


Ci'KA^ AAAAAO/1 A A>l 

b.3JVi 1 0000024 A04 


Enterococcus faecalis 




C'5 X Jf 1 AAAAA'O/I A AO 

t.3M 1 0UU0024A08 


Enterococcus faecalis 






Enterococcus faecalis 






Enterococcus faecalis 




F IV4 1 oooooo 1 


Enterococcus jaecalis 




F M 1 000009 ^RO^ 


Enterococcus jaecalis 




F '^IV/f 1 0OO009^Rn^ 


Enterococcus faecalis 




t J IVl 1 UUUUU^ JO 1 U 


Enterococcus faecalis 






Enterococcus faecalis 




t, J M 1 UU000^DC04 


Enterococcus faecalis 




F*? N4 1 AAAAAO^/^A^ 


Enterococcus Jaecalis 


Tin 


L.^ Kvf 1 AAAAAOC/^AT 

t J M 1 UUOOOzDCO / 


Enterococcus faecalis 


T3 1 
-1 J 1 


I_"3 Kyf 1 AAAAAOC/~'AO 

t3M J 0000025 COo 


Enterococcus faecalis 






Enterococcus faecalis 




m N>I 1 AAAAA'^</^ 1 1 

t.3Ivl 1 UUOUUZjd 1 


Enterococcus faecalis 




t." 1 Kit 1 A AAA AO CT^A 1 


Enterococcus faecalis 




P "3 li>l 1 rtAAA09^rM A 
C J iVl 1 UUU(/U<^3 L/ X U 


Enterococcus Jaecalis 




1 1 K/f 1 AAAAAO^CAT 


Enterococcus faecalis 




P'lM 1 000009^P0R 


Enterococcus faecalis 




P M 1 000009 ^F 1 9 


Enterococcus faecalis 


7 


y%M\ 000009^F04 


Enterococcus Jaecalis 




P'^M 1 000009^F0^ 


Enterococcus faecalis 


'>41 

— *T 1 


P 1 M 1 000009 ^FOR 


Enterococcus Jaecalis 




P 1 000009SF0Q 


Enterococcus faecalis 




F'lNyl 1 000009SF1 0 


Enterococcus Jaecalis 


744 


F M 1 000009 ^F 1 1 


Enterococcus faecalis 




P *]V4 1 000009^F19 


Enterococcus faecalis 




F'?M1 000009^n09 


Enterococcus Jaecalis 


247 


E3M1 0000025 G07 


Elntsrocnceitv fa&ftili^ 


248 


E3M10000025G09 


Enterococcus faecalis 


249 


E3 Ml 0000027 A02 


Enterococcus faecalis 


250 


E3M10000027A07 


Enterococcus faecalis 


251 


E3M10000027A09 


Enterococcus faecalis 
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3rganisni 


252 ] 


E3M10000027B07 i 


^nterococcus faecalis 


253 ] 


E3M1 0000027B08 j 


^nterococcus faecalis 


254 ] 


E3M10000027B09 i 


Eiiterococcus faecalis 


255 ] 


E3M10000027C02 j 


Enterococcus faecalis 


256 ] 


E3M10000027C03 


Enter ococcus faecalis 


257 


E3M10000027C08 


^nterococcus faecalis 


258 


E3M10000027D03 


Entetococciis faecalis 


259 


E3M10000027D05 


Enterococcus faecalis 


260 


E3M10000027D08 


Enterococcus faecalis 


261 


E3M10000027D10 


Enterococcus faecalis 


262 


E3M10000027G01 


Enterococcus faecalis 


263 


E3M10000027G08 


Enterococcus faecalis 


264 


E3M10000027H04 


Enterococcus faecalis 


265 


E3M10000027H07 


Enterococcus faecalis 


266 


E3M10000028A02 


Enterococcus faecalis 


267 


E3M1 0000028 AOS 


Enterococcus faecalis 


268 


E3M10000028A04 


Enterococcus faecalis 


269 


E3M10000028A05 


Enterococcus faecalis 


270 


E3M10000028A06 


Enterococcus faecalis 


271 


E3M10000028A08 


Enterococcus faecalis 


272 


E3M10000028B01 


Enterococcus faecalis 


273 


E3M10000028B02 


Enterococcus faecalis 


274 


E3M10000028B03 


Enterococcus faecalis 


275 


E3M10000028B04 


Enterococcus faecalis 


276 


E3M10000028B05 


Enterococcus faecalis 


277 


E3M10000028B06 


Enterococcus faecalis 


278 


E3M10000028B07 


Enterococcus faecalis 


279 


E3M10000028B08 


Enterococcus faecalis 


280 


E3M10000028C01 


Enterococcus faecalis 


281 


E3M10000028C02 


Enterococcus faecalis 


282 


E3M10000028C04 


Enterococcus faecalis 


283 


E3M10000028C05 


Enterococcus faecalis 


284 


E3M10000028C06 


Enterococcus faecalis 


285 


E3M10000028C07 


Enterococcus faecalis 


286 


E3M10000028C08 


Enterococcus faecalis 


287 


E3M10000028D01 


Enterococcus faecalis 


288 


E3M10000028D02 


Enterococcus faecalis 


289 


E3M10000028D05 


Enterococcus faecalis 


290 


E3M10000028D06 


Enterococcus faecalis 


291 


E3M10000028D08 


Enterococcus faecalis 


292 


E3M10000028E01 


Enterococcus faecalis 


293 


E3M10000028E04 


Enterococcus faecalis 


294 


E3M10000028E07 


Enterococcus faecalis 


295 


E3M10000028F02 


Enterococcus faecalis 


296 


E3MlUUUUUzorUj 


i^nierococcus juscaii^ 


297 


E3M10000028F04 


Enterococcus faecalis 


298 


E3M10000028F05 


Enterococcus faecalis 


299 


E3M10000028F06 


Enterococcus faecalis 


300 


E3M10000028F07 


Enterococcus faecalis 
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tf^rcF^i n ictn 




F^Mi nnfinfl9Rnns 






F'^Mi nnnon9Rno/^ 

i^_/iVl 1 \j\J\J\j\j 4»G\j\3\J 








jLftii&rocucdt^ joscutis 




F'^Ml 000009 RT404 


jif/tiefucuccii^ jo&caits 




F^Ml 000009 RT-T07 


Hitll^rOCUCCuo JuSCClllS 




F'^Ml 000009QA09 




/ 


F'^AyT 1 0000090 A OA 


Ent&rococcus JobcqHs 




P "^IVyf 1 0000090 A O^ 
ii3 iVi 1 uuuuuzyAU J 


dniSrOCOCCliS JO&CullS 




F'?]V/f 7OO00090A 10 


CdtllCrOCOCCiiS JCIGCQIIS 


o lU 


Il3IVi 1 UUUUUZyA 1 1 


Htnierococcus jaBCQiis 


•211 
311 


n.3 jvi 1 uuuuuzy uu i 


Enterococcus JciBCQlis 


H 1 O 


h-i M 1 uuuuuzytJUz 


Enterococcus faecalis 


J 13 


liiM 1 OUUU02yr>03 


EnterococciiS faecal is 


314 


C'3X>f 1 rVAAAAOfiDAiC 

iiJM 1 UUUUl/zyDUO 


Enterococcus faecalis 


31.) 


IT'S 1^41 AAAAAOODAO 


EnterococciiS faecalis 


310 


1^3JYllUUUUUzVr>l 1 


Enterococcus faecalis 


"2 1 T 
31/ 


tr^A^-l AAAAAOOn i _ _ _ _ _ 


Enterococcus faecal is - - - - - 


3 1 O 


n.3 rvi 1 uuuuuzy t^u l 


t^nterococcus jaecalis 






Enterococcus faecalis 




F'^K/Tl 0000090^^01 


Enterococcus faecalis 




F'^M 1 0000090^04 


Enterococcus faecalis 


"^99 


F'^A/f 1 nooon9or'n^ 


Enterococcus faecalis 


'29'5 


F'^A/Tl 0000090P0^ 


Enterococcus faecalis 




TiWA 1 0000090P09 


Enterococcus faecalis 




1^3 ivi 1 uuuuuzyL'Uo 


Enterococcus faecalis 


3ZO 




Enterococcus faecalis 


3Z / 


"C^lVyf 1 AAAAAOOr' 1 A 

Xi3 IVl 1 uuuuuzyi-/ 1 U 


Enterococcus faecalis 


3ZO 


d"Nyf 1 AAAAAOOr^ 1 O 


Enterococcus faecalis 


3-:y 


'P'^lVitl AAAAAOOFfcAl 
Jti3 IVl 1 UUUUU-iVLJU 1 


Enterococcus faecalis 


33U 


A/f 1 AAAAAOOrVT3 


Enterococcus faecalis 


33 1 


"CllVyll AAAAAOOr^A/1 


Enterococcus faecalis 


33Z 


tiJIAif 1 AAAAAOQOA^ 

ii3 IVl 1 uuuuuzy L/U J 


Enterococcus faecalis 


333 


F'^Xyf 1 OAOOA900A#? 


Enterococcus faecalis 




F'^K/f 1 O0O0n9ODnR 


Enterococcus faecalis 




F'^M ] 0000090n 1 9 


Enterococcus faecalis 




F'^M 1 0000090F0 1 
CtD IVl 1 UUl/UUZVIiU 1 


Enterococcus faecalis 




F'^M 1 OO00O90FO9 


Enterococcus faecalis 




F'?M 1 0000O90FO1 


Enterococcus faecalis 




F*1A/f 1 OOOOO90FO^ 


Enterococcus faecalis 


J "TV 


P'^Ml 0000090Fn7 


Enterococcus faecalis 




F'^AAl 0000090F0R 


Enterococcus faecalis 




F'^M 1 0000090F00 


Enterococcus faecalis 




F'?Ml0O0OO90Fl9 


Enterococcus faecalis 




F"? M 1 0000090F0 1 
jD^ivi 1 \jv\j\j\jjiyr u 1 


Enterococcus faecalis 


345 


E3M1 0000029F05 




346 


E3M10000029F06 


Enterococcus faecalis 


347 


E3M10000029F09 


Enterococcus faecalis 


348 


E3M10000029F10 


Enterococcus faecalis 


349 


E3M10000029F11 


Enterococcus faecalis 
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350 


E3Mi0000029F12 


Ctfiiet ococcus jaBcatis 


351 


E3M10000029G01 


Cffiifir OCOCCUS jucccziis 


352 


E3M 10000029G04 


Entcrococcits Jctecalis 


353 


E3M1 0000029G05 


hiUtcrococcus fascolis 


354 


E3M 1 0000029G07 


t^yiterococcits faccalis 


355 


E3M10000029G08 


Enterococcus Jhcccilis 


356 


E3M10000029G09 


Cdfit&t OCOCCUS jaSCalls 


357 


E3M10000029G10 


£UnicrOCOCC2iS JQ6CQIIS 


358 


E3M10000029G11 


UttlltirQCOCCUS jQSCClllS 


359 


E3 M 1 000002Qn 1 1 


Enterococcus fa&calis 


360 


F 1 M ] 000009 QHO^ 


Enterococciis faecalis 


1^ ! 
j\j I 


F > M 1 nnooo^oRfM 

c^ivi 1 }j\j\j\j\j^yri\jH' 


Enterococcus faecalis 




ivi 1 uuuvUZ5/riu«> 


Enterococcus faecalis 




djivi 1 ui/utFu^yriu / 


Enterococcus faecalis 




P \/f 1 A A An AO QUA Q 


Enterococcus faecalis 


365 


F'?Mi nnoAAOoHri i 
I- J ivx 1 ui/uui/zyri x i 


Enterococcus faecalis 


366 




Enterococcus faecalis 


367 


FIM 1 onooo^o A Oft 


Enterococcus faecalis 


368 


E3 M 1 OOOOO'^O A AO 


Enterococcus faecalis 


369 


E3M1 00000*50 A 1 1 


Enterococcus faecalis 


370 


E3M 1 00000'5ORO'5 


Enterococcus faecalis 


37! 


E3M 1 OOOOO^^ORO^ 


Enterococcus faecalis 


372 


E3M 1 OOOOO^OROS 


Enterococcus faecalis 


373 


E3 M 1 OOOOO'l ORO^ 


Enterococcus faecalis 


374 


F3 M 1 0000O'5ORO7 


Enterococcus faecalis 


375 


E3M 1 00000:30ROR 


Enterococcus faecalis 


376 


E3 M 1 0000030R 1 0 


Enterococcus faecalis 


377 


E3M 1 0000030B 1 1 


Enterococcus faecalis 


378 


F3 M 1 OOOOO'^OR 19 


Enterococcus faecalis 


379 


E3 M 1 0000030ro^ 


Enterococcus faecalis 


380 


E3 M 1 00000^0r04 


Enterococcus faecalis 


381 


E3 M 1 00000*50^ 1 9 


Enterococcus faecalis 


382 


E3M 1 0000030D09 """ 


Enterococcus faecalis 


383 


FIM 1 OOOOO'^ODO^ 


Enterococcus faecalis 


384 


E3 M 1 OOOOOSODOR 


Enterococcus faecalis 


385 


E3 M 1 OOOOO^ODOO 


Enterococcus faecalis 


386 


E3 M 1 OOOOO^OD 1 0 


Enterococcus faecalis 


387 


E3 M 1 000003 OD 1 9 


Enterococcus faecalis 


388 


E3 M 1 0000030EO 1 


Enterococcus faecalis 


389 


B3M 1 0000030E02 


Enterococcus faecalis 


390 ] 


z3 M 1 000003 0E04 


Enterococcus faecalis 


391 ] 


l3 M 1 0000030E08 


Enterococcus faecalis 


392 ] 


- 3 M 1 000003 0E09 


Enterococcus faecalis 


393 1 


£3M10000030E10 


Enterococcus faecalis 


394 1 


E3M10000030F01 j 


Enterococcus faecalis 


395 I 


Z3M10000030F04 i 


Enterococcus faecalis 


396 I 


E3M10000030F06 j 


Enterococcus faecalis 


397 i 


Z3M10000030F07 


Enterococcus faecalis 


398 I 


13M10000030F10 


Enterococcus faecalis 
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399 


E3M10000030F12 


Enterococcus faecalis 


400 


E3M 1 0000030GO 1 


Enterococctis faecalis 


401 


E3M 1 0000030G03 


Enterococctis faecalis 


402 


E3 M 1 0000030G06 


Enterococcus faecalis 


403 


E3M 1 0000030G08 


Enterococcus faecalis 


404 


E3 M 1 0000030G09 


Enterococcus faecalis 


405 


E3M10000030G12 


Enterococcus faecalis 


406 


E3M 1 0000030H03 


Enterococcus faecalis 


407 


E3M 1 000003 0H04 


Enterococcus faecalis 


408 


E3M10000030H06 


Enterococcus faecalis 


409 


E3MI 0000030H07 


Enterococcus faecalis 


410 


E3M10000030H08 


Enterococcus faecalis 


411 


E3M10000030H10 


Enterococcus faecalis 


412 


E3M10000030H11 


Enterococcus faecalis 


413 


E3M 1 000003 1A02 


Enterococcus faecalis 


414 


E3M10000031A06 


Enterococcus faecalis 


- 415 - 


E3M 1 000003 1A07 


Enterococcus faecalis- 


416 


E3M10000031A08 


Enterococcus faecalis 


417 


E3M10000031B02 


Enterococcus faecalis 


418 


E3M1 000003 1B03 


Enterococcus faecalis 


419 


E3M 1 000003 1 B04 


Enterococcus faecalis 


420 


E3M 1 000003 1 B09 


Enterococcus faecalis 


421 


E3M100000j1B10 


Enterococcus faecalis 


422 


E3M10000031B11 


Enterococcus faecalis 


423 


E3M 1 000003 1 B 1 2 


Enterococcus faecalis 


424 


E3M10000031C01 


Enterococcus faecalis 


425 


E3M10000031C04 


Enterococcus faecalis 


426 


E3M1 000003 1C06 


Enterococcus faecalis 


427 


E3M10000031C10 


Enterococcus faecalis 


428 


E3M10000031CII 


Enterococcus faecalis 


429 


E3M1 000003 IC 12 


Enterococcus faecalis 


430 


E3M10000031D03 


Enterococcus faecalis 


431 


E3M1 000003 1D04 


Enterococcus faecal is 


432 


E3 M 1 000003 1 DOS 


Enterococcus faecalis 


433 


E3 M 1 000003 1 E03 


Enterococcus faecalis 


434 


Ej M 1 000003 1 E09 


Enterococcus faecalis 


>t 1 c 

435 


E3 M 1 000003 1 F02 


Enterococcus faecalis 


436 


E3M 1 000003 1F04 


Enterococcus faecalis 


437 


E3M1 000003 1F07 


Enterococctis faecalis 


43o 


E J M 1 000003 1 F09 


Enterococcus faecalis 


4^9 


E3 M 1 000003 1 F 11 


Enterococcus faecalis 


440 


E3 M 1 000003 1 G03 


Enterococcus faecalis 


A A \ 

441 


E3M 1 000003 1 G04 


Enterococcus faecalis 


A A^ 

442 


E3 M 1 000003 1 G05 


Enterococcus faecalis 






Enterococcus faecalis 


444 


E3M1 000003 1G07 


Enterococcus faecalis 


445 


E3 Ml 000003 1G08 


Enterococcus faecalis 


446 


E3M10000031G11 


Enterococcus faecalis 


447 


E3M1 000003 1H05 


Enterococcus faecalis 
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448 


E3M10000031H06 


Enterococcus faecalis 


449 


E3M 1 000003 1H07 


Enterococcus faecalis 


450 


E3M1 000003 1H08 


Enterococcus faecalis 


451 


E3M10000031H10 


Enterococcus faecalis 


452 


E3M10000031H1 1 


Enterococcus faecalis 


453 


E3 Ml 0000032 A02 


Enterococcus faecalis 


454 


E3M10000032A04 


Enterococcus faecalis 


455 


E3M10000032A06 


Enterococcus faecalis 


456 


E3M1 0000032 A07 


Enterococcus faecalis 


457 


E3M1 0000032 A08 


Enterococcus faecalis 


458 


E3M1 0000032 A09 


Enterococcus faecalis 


459 


E3M10000032A10 


Enterococcus faecalis 


460 


E3M10000032A11 


Enterococcus faecalis 


461 


E3M10000032B03 


Enterococcus faecalis 


462 


E3M10000032B04 


Enterococcus faecalis 


463 


E3M10000032B07 


Enterococcus faecalis 


464 


E3M10000032B08 


Enterococcus faecalis 


465 


E3M10000032B09 


Enterococcus faecalis 


466 


E3M10000032B11 


Enterococcus faecalis 


467 


E3M10000032B12 


Enterococcus faecalis 


468 


E3M10000032C01 


Enterococcus faecalis 


469 


E3M10000032C02 


Enterococcus faecalis 


470 


E3M10000032C03 


Enterococcus faecalis 


471 


E3M10000032C04 


Enterococcus faecalis 


472 


E3M10000032C06 


Enterococcus faecalis 


473 


E3M10000032C09 


Enterococcus faecalis 


474 


E3M10000032C11 


Enterococcus faecalis 


475 


E3M10000032C12 


Enterococcus faecalis 


476 


E3M10000032D01 


Enterococcus faecalis 


477 


E3M10000032D02 


Enterococcus faecalis 


478 


E3M10000032D03 


Enterococcus faecalis 


479 


E3M10000032D06 


Enterococcus faecalis 


480 


E3M10000032D09 


Enterococcus faecalis 


481 


E3M10000032D12 


Enterococcus faecalis 


482 


E3M10000032E04 


Enterococcus faecalis 


483 


E3M10000032E05 


Enterococcus faecalis 


484 


E3M10000032E08 


Enterococcus faecalis 


485 


E3M10000032E10 


Enterococcus faecalis 


486 


E3M10000032E11 


Enterococcus faecalis 


487 


E3M10000032E12 


Enterococcus faecalis 


488 


E3M10000032F02 


Enterococcus faecalis 


489 


E3M10000032F03 


Enterococcus faecalis 


490 


E3M10000032F05 


Enterococcus faecalis 


491 


E3M10000032F07 


Enterococcus faecalis 


492 


E3M 1 OOO0Oj2F08 


Enterococcus faecalis 


493 


E3M10000032F11 


Enterococcus faecalis 


494 


E3M10000032F12 


Enterococcus faecalis 


495 


E3M10000032G01 


Enterococcus faecalis 


496 


E3M10000032G02 


Enterococcus faecalis 
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497 


1 A AAA A'* A /i 

E3 M 1 O0OU0j)Z(jU4 


Enterococcus faecal is 


498 


"C^ X yf 1 AAAAA'^O/^AC 

E3M 1 0000032vj05 


Enterococcus faecal is 


499 


r?0 N >ff 1 A A A A AO O A/1 

E3 M 1 000003-i(jOo 


Enterococcus faecalis 


500 


■CaXifl AAAAAOOi^ A*? 

b3M 1 000003200 / 


Lnterococcus jaecalis 


501 


T^OXjI 1 AAAAAOOUAC 

Jd3M 1 0000032rl05 


Enterococcus faecalis 


502 


O X >r 1 A AA A AOTUA^ 

E3M 1 0000032H0O 


Enterococcus faecalis 


5U;) 


"OXvf 1 AAAAA1TLJAO 

E3 M 1 000003zH0o 


Enterococcus faecalis 


504 


E3M 1 0000032rl09 


Enterococcus jaecalis 


CAC 

505 


T?OX>ri AAAAAO'^tTI A 

E3M 1 00u0U32rl 1 0 


Enterococcus faecalis 


506 


T^OX iff 1 A/\ArtA'>'7 A AO 

E3 M 1 0000033 A03 


Enterococcus Jaecalis 


507 


E3M10000033A04 


Enterococcus Jaecalis 


508 


E3M1 0000033 A05 


Enterococcus faecalis 


509 


E3M1 0000033 A06 


Enterococcus faecalis 


510 


E3M1 0000033 A07 


Enterococcus faecalis 


511 


E3M10000033A08 


Enterococcus faecalis 


512 


E3M10000033A11 


Enterococcus faecalis 


. _ 513 


E3M10000033B01 


Enterococcus faecalis- - _ _ . 


514 


E3M10000033B02 


Enterococcus faecalis 


515 


E3M 1 0000033B04 


Enterococcus faecalis 


516 


E3M 1 0000033B05 


Enterococcus faecalis 


517 


CO X iff 1 AAAAAOO 13 A^ 

E3M 1 0000033B0o 


Enterococcus faecalis 


CIO 

518 


T?0 X iff 1 AAAAAO on AO 

E3M 1 0000033B08 


Enterococcus faecalis 


519 


E3M 1 0000033B09 


Enterococcus faecalis 


A 

520 


irO X >f 1 AAA/^A'?0/~'A 1 

E3 M 1 0000033CO 1 


Enterococcus faecalis 


521 


E3 M 1 00000 j3 C02 


Enterococcus faecalis 


522 


E3m 1000003 3 C05 


Enterococcus faecalis 


523 


E3M 1 0000033C09 


Enterococcus faecalis 


524 


E^Ml 00000 j:)C 20 


Enterococcus faecalis 


525 


E3M10000033C11 


Enterococcus faecalis 


526 


E3M10000033C12 


Enterococcus faecalis 


527 


E3M 1 OOO0033D0 1 


Enterococcus faecalis 


528 


E3M 1 0000033D04 


Enterococcus faecalis 


d A 

529 


E3M 1 0000033D05 


Enterococcus faecalis 


530 


£3M 1 0000033D06 


Enterococcus faecalis 


3j1 


TO XXI A AAArt** TN/\rt 

E3M 1 0000033009 


Enterococcus faecalis 


532 


CO X >f 1 AAAAA'^O rN 1 t\ 

£3 M 1 00000^3D 1 0 


Enterococcus faecalis 


53^ 


C*0 X ^ 1 AA AAAO O TN t 1 

E3M 1 0000033D1 1 


Enterococcus faecalis 


534 


X iff 1 AAAArVO O CAO 

E^M 1 0000033E02 


Enterococcus faecalis 


CI c 

535 


TTO X it 1 A A AAAO OH? AO 

E3JV1 1 0000033b03 


Enterococcus faecalis 


536 


CO X jf 1 A AAA AO O CA/1 

E3M1 0000033E04 


Enterococcus faecalis 


537 


TTO X >ff 1 A A AAAO OT? AC 

E3M 1 0000033E05 


Enterococcus faecalis 


53o 


CO X >f 1 AAAAA"^*^ CA'T 

t3M 1 00000 J J t07 


Enterococcus faecalis 


539 


T70 X yf 1 AAAAA'' O C AO 

E3M 1 00000 J 3E08 


Enterococcus faecalis 


Cyl A 

540 


T70 X jf 1 AAAA AO O T** AA 

E3M 1 000003 3E09 


Enterococcus faecalis 


-?*T J 




Enterococcus faecalis 


542 


E3M10000033F01 


Enterococcus faecalis 


543 


E3M10000033F03 


Enterococcus faecalis 


544 


E3M10000033F04 


Enterococcus faecalis 


545 


E3M10000033F05 


Enterococcus faecalis 
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546 


E3M10000033F07 


Enterococcus faecalis 


547 


E3M10000033F08 


Enterococcus faecalis 


548 


E3M10000033F10 


Enterococcus faecalis 


549 


E3M10000033F12 


Enterococcus faecalis 


550 


E3M10000033G01 


Enterococcus faecalis 


551 


E3M10000033G02 


Enterococcus faecalis 


552 


E3M1OOO0033GO3 


Enterococcus faecalis 


553 


E3M10000G33G04 


Enterococcus faecalis 


554 


E3M10000033G06 


Enterococcus faecalis 


555 


E3M10000033G07 


Enterococcus faecalis 


556 


E3M10000033G08 


Enterococcus faecalis 


557 


E3M10000033G09 


Enterococcus faecalis 


558 


E3M10000033G12 


Enterococcus faecalis 


559 


E3M10000033H02 


Enterococcus faecalis 


560 


E3M10000033H04 


Enterococcus faecalis 


561 


E3M10000033H05 


Enterococcus faecalis 


562 


E3M10000033H07 


Enterococcus faecalis 


563 


E3M10000033H08 


Enterococcus faecalis 


564 


E3M10000033H09 


Enterococcus faecalis 


565 


E3M10000033H10 


Enterococcus faecalis 


566 


E3M10000033H11 


Enterococcus faecalis 


567 


E3M10000034A02 


Enterococcus faecalis 


568 


E3M10000034A03 


Enterococcus faecalis 


569 


E3M10000034A04 


Enterococcus faecalis 


570 


E3M10000034B02 


Enterococcus faecalis 


571 


E3M10000034B04 


Enterococcus faecalis 


572 


E3M10000034C04 


Enterococcus faecalis 


573 


E3M10000034D01 


Enterococcus faecalis 


574 


E3M10000034D02 


Enterococcus faecalis 


575 


E3M10000034E01 


Enterococcus faecalis 


576 


E3M10000034E04 


Enterococcus faecalis 


577 


E3M10000034F02 


Enterococcus faecalis 


578 


E3M10000034F03 


Enterococcus faecalis 


579 


E3M10000034F04 


Enterococcus faecalis 


580 


E3M10000034G02 


Enterococcus faecalis 


581 


E3M10000034G03 


Enterococcus faecalis 


582 


E3M10000034H02 


Enterococcus faecalis 


583 


E3M10000034H03 


Enterococcus faecalis 


584 


E3M1 0000035 A02 


Enterococcus faecalis 


585 


E3M1O000035A04 


Enterococcus faecalis 


586 


E3M10000035A05 


Enterococcus faecalis 


587 


E3M10000035A06 


Enterococcus faecalis 


588 


E3 Ml 0000035 AOS 


Enterococcus faecalis 


589 


E3M10000035A09 


Enterococcus faecalis 


590 


E3M10000035A11 


Enterococcus faecalis 


591 


E3M10000035B01 


Enterococcus faecalis 


592 


E3M10000035B03 


Enterococcus faecalis 


593 


E3M10000035B06 


Enterococcus faecalis 


594 


E3M10000035B07 


Enterococcus faecalis 
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TT'SAyf 1 00000'3C"DOO 


Enterococctis faecalis 


596 


"ClAvf 1 00000*3^0 1 A 

b JM 1 UUUUU3 1 U 


Enterococcus faecalis 




r??A>ri AAAAAOCD 1 1 

Jb3 M 1 0UUUU35±> 1 i 


Jbmerococctis jaecalis 


coo 
59© 


iriAyri AAAAA'3<T2 1 0 


Enterococcus faecalis 


coo 


"ClAyTl AAAAAOC/^Al 

li3MlUUUUU3jCUl 


Enterococcus faecalis 


oUU 


"CIXyTl AAAAA'2C/^A2 


Enterococcus faecalis 


OUl 


TT^lVif 1 AAAAA'5 Crf^A/l 

ii3M 1 UUUU035C04 


Enterococcus faecalis 


oOz 


irOKiTI AAAAA^C/^AC 

il3 M 1 0UU003 jCII5 


Enterococcus faecalis 




T?'2Tl>r'I AAAAA'2 COA/C 


Enterococcus faecalis 


604 


E,3M100u0u35C07 


Enterococcus faecalis 


605 


E3M10000035C08 


Enterococcus faecalis 


606 


E3M1 0000035C09 


Enterococcus faecalis 


607 


E3M10000035C11 


Enterococcus faecalis 


608 


E3M10000035C12 


Enterococcus faecalis 


609 


E3M 1 000003 5D02 


Enterococcus faecalis 


610 


E3M 1 000003 5D03 


Enterococcus faecalis 


61 1 


E3M 1000003 5D04 


Enterococcus faecalis - - - — 


612 


E3M 1 000003 5D05 


Enterococcus faecalis 


613 


E3M 1 0000035D 1 0 


Enterococcus faecalis 


614 


E3M1 000003 5D1 1 


Enterococcus faecalis 


615 


n3 M 1 00U003 5hr03 


Enterococcus faecalis 


OlD 


t3M 1 000003 51s04 


Enterococcus faecalis 


Ol7 


17^ AiTI AAAAA'3 CCAC 

Jb3M10UuUU35c05 


Lnterococcus Jaecalis 


6Io 


E3M 1 000003 5E07 


Enterococcus faecalis 


619 


E3M1 000003 5E08 


Enterococcus faecalis 


620 


E3M 1 000003 5E09 


Enterococcus faecalis 


621 


E3M 1 000003 5E 1 0 


Enterococcus faecalis 


622 


E3M1 000003 5E1 1 


Enterococcus faecalis 


623 


E3 M 1 000003 5E 1 2 


Enterococcus faecalis 


624 


E3M10000035F01 


Enterococcus faecalis 


625 


E3M 1 0000035F02 


Enterococcus faecalis 


626 


E3M10000035F03 


Enterococcus faecalis 


627 


E3 M 1 000003 5F06 


Enterococcus faecalis 


628 


E3 M 1 000003 5 F07 


Enterococcus faecalis 


/coo 


t3 Ml 000003 5r 08 


Enterococcus faecalis 


/CIO 


"C^ X >f 1 AAArvrVJ CTTAO 

E3jV1 1 00U0035r09 


Enterococcus faecalis 


/C5 1 


IT'S A ifl AA AAA'S CC*1 1 

E3Mi0000035r' 1 1 


Enterococcus faecalis 


ojZ 


■C3 X iff! AAA/\f\'3 Cf 1 O 

E3JVllUuU0035r 12 


Enterococcus faecalis 


oi3 


*C5X >f 1 A A Art AO C/*^ AO 

E3M 1 0000035002 


Enterococcus faecalis 


Oj4 


C'3X >r 1 AAAAAO C/^A/1 

E3M 1 000003 5004 


Enterococcus faecalis 


Oi!> 


'C"3X 1 AAAAAO C/"' AC 

E3M 1 0UU0U35O05 


r? . r- 7 •_ 

Enterococcus faecalis 


OJO 


■C21Vyf 1 AAAAA'2 C/^AO 

E3 M 1 00 0003 5 OO 8 


Enterococcus faecalis 


oil 


cox >n AAAAAO C/^ AO 

E3M10000035G09 


Enterococcus faecalis 


/CIO 


"CO X >r 1 AAAAAO C/^ 1 A 

E3M 1 00000350 1 0 


Enterococcus faecalis 


639 


E3M10000035G11 


Enterococcus faecalis 


640 


E3M10000035H03 


Enterococcus faecalis 


641 


E3M10000035H06 


Enterococcus faecalis 


642 


E3M10000035H09 


Enterococcus faecalis 


643 E3M10000035H11 


Enterococcus faecalis 
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644 ] 


E3M10000036A03 


Enterococcus faecalis 


645 ] 


E3M10000036A04 


Enterococcus faecalis 


646 


E3M10000036A05 . 


Enterococcus faecalis 


647 


E3M10000036A06 


Enterococcus faecalis 


648 


E3M10000036A07 


Enterococcus faecalis 


649 


E3M10000036A08 


Enterococcus faecalis 


650 


E3 Ml 0000036 A09 


Enterococcus faecalis 


65 i 


E3Ml0000036AiO 


Enterococcus faecalis 


652 


E3M10000036B01 


Enterococcus faecalis 


653 


E3M10000036B03 


Enterococcus faecalis 


654 


E3M10000036B06 


Enterococcus faecalis 


655 


E3M10000036B07 


Enterococcus faecalis 


656 


E3M10000036B08 


Enterococcus faecalis 


657 


E3M10000036B09 


Enterococcus faecalis 


658 


E3M10000036B11 


Enterococcus faecalis 


659 


E3M10000036B12 


Enterococcus faecalis 


660 


E3M10000036C01 


Enterococcus faecalis 


661 


E3M10000036C03 


Enterococcus faecalis 


662 


E3M10000036C06 


Enterococcus faecalis 


663 


E3M10000036C07 


Enterococcus faecalis 


664 


E3M10000036C08 


Enterococcus faecalis 


665 


E3M10000036C09 


Enterococcus faecalis 


666 


E3M10000036C10 


Enterococcus faecalis 


667 


E3M10000036C11 


Enterococcus faecalis 


668 


E3M10000036D03 


Enterococcus faecalis 


669 


E3M10000036D04 


Enterococcus faecalis 


670 


E3M10000036D06 


Enterococcus faecalis 


671 


E3M10000036D08 


Enterococcus faecalis 


672 


E3M10000036D09 


Enterococcus faecalis 


673 


E3M10000036D10 


Enterococcus faecalis 


674 


E3M10000036D11 


Enterococcus faecalis 


675 


E3M10000036D12 


Enterococcus faecalis 


676 


E3M10000036E01 


Enterococcus faecalis 


677 


E3M10000036E04 


Enterococcus faecalis 


678 


E3MI0000036E05 


Enterococcus faecalis 


679 


E3M10000036E07 


Enterococcus faecalis 


680 


E3M10000036E08 


Enterococcus faecalis 


681 


E3M10000036F03 


Enterococcus faecalis 


682 


E3M10000036F04 


Enterococcus faecalis 


683 


E3M10000036F05 


Enterococcus faecalis 


684 


E3M10000036F08 


Enterococcus faecalis 


685 


E3M10000036F09 


Enterococcus faecalis 


686 


E3M10000036F10 


Enterococcus faecalis 


687 


E3M10000036F12 


Enterococcus faecalis 


688 


E3M100000:)6G01 


Enterococcus faecalis 


689 


E3M10000036G02 


Enterococcus faecalis 


690 


E3M10000036G03 


Enterococcus faecalis 


691 


E3M10000036G04 


Enterococcus faecalis 


692 


E3M10000036G06 


Enterococcus faecalis 
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i^ionc ndiiie 


^rgamsni 




CjO M 1 UUUUU jOO 1 0 


EiUerococcus faecalis 




ilj M 1 UUUUU3orlUZ 


Enterococcus faecalis 


Wd 


il^MlUUUUUJOXlUD 


Enterococcus faecalis 


mo 


t 1 i/UUUU J orlU4 


Enterococcus faecalis 


oy / 


fSAyf 1 AAAAA^/^XJA^ 


Enterococcus faecalis 


oyo 


CJA/f 1 AAAAA'3/CXJAA 


Enterococcus faecalis 




■n"2X>ri AAAAAI/CUA'? 


Enterococcus faecalis 


/uu 


C3 IVl 1 UUUUU J Oxlll O 


Enterococcus faecalis 


7m 

/Ul 


ti^jv^Y uuuuujoriuy 


Enterococcus faecal is 


7rt7 


JVl 1 UUUUU JOrl 1 U 


Enterococcus faecalis 




"C2\>r 1 AAAAA'2'7 A A^ 


Enterococcus faecalis 


704 


'C'5X>flArtAArV'^T A A/; 


Enterococcus faecalis 


705 


T^TX XI AAAAAOT A AO 

E3M10000037A08 


Enterococcus faecalis 


706 


E3M 1 000003 7A09 


Enterococcus faecalis 


707 


E3M1 0000037A 10 


Enterococcus faecalis 


708 


E3M10000037B02 


Enterococcus faecalis 


709 


E3M10000037B07 - 


Enterococcus faecalis - - - - - - - 


710 


E3M10000037B08 


Enterococcus faecalis 


711 


E3M1 0000037B 1 1 


Enterococcus faecalis 


712 


E3M 1 0000037CO 1 


Enterococcus faecalis 


'711 

/ 13 


XT TV yf 1 AAAA A'^ TA^AO 

t3M 1 0000037C02 


Enterococcus faecalis 




E"3 X iff 1 /1AAA/1'5-T/^AI >l 

Jb3 M 1 UOU0037C04 


Enterococcus faecalis 


/ID 


113 IVl 1 UIJUUU3 /L^UD 


Enterococcus faecalis 


/ lo 


in A iff 1 AAAA AO T/^AT 

ii3 M 1 OU00037CU7 


Enterococcus faecalis 


717 


UrOXyffl AAAAAOT/^1 1 

ri3M10l)0u037d 1 


Enterococcus faecalis 


71o 


rr^xvri aaaaa'3'7/^ i o 
ii3M 1 0U00037C 1 z 


Enterococcus faecalis 


Tin 

719 


"C ^ \ iff 1 A A AA A "J Tr^AO 

xi3M 1 UUUU03 / UUz 


Enterococcus faecalis 


720 


"COTWiffl AAAAAOTT^A'S 

ti3MlU00UU3 /JJU3 


Enterococcus faecalis 


721 


"OX iff 1 AAAAA'5T"n\Ai1 

b3M 1 000003 7L)U4 


Enterococcus faecalis 


TOO 


trOTiAl AAAA A'i TF^AC 


Enterococcus faecalis 


115 


TT'iXif 1 AA AAAOTTVA^ 

ii3IVllUlHJUU3 /L/Uo 


hnterococcus jaecalis 


/24 


■CO X yff 1 AAAAA'2 TT^AA 

£l3Mlu(/C;c/U3 /UUy 


Enterococcus faecalis 


/ZD 


irOXjf 1 AAAAA'a'TTM 1 

t.3M100uU0371Jl 1 


Enterococcus faecalis 


/zo 


■n"3X>f 1 AAAAATTT^Al 


Enterococcus Jaecalis 


111 


■CiXyf 1 AAAAA'2'7CA7 
I13JY11UUUUU3 iCAJl 


Enterococcus faecalis 


/Zo 


CSX/TI AAAAAnCAl 

113 iVl 1 UUUUU3 / JbU3 


Enterococcus Jaecalis 


770 

/zy 


A>r 1 A A AAA'S 717 A ^ 


Enterococcus faecalis 


/ Dtf 


P'3X/f 1 AAAAATTT^m 
113 IVl 1 UUUUU3 /UU / 


Enterococcus faecalis 


7'^ 1 
/^ i 


HoiVl 1 UUUUU3 / IlUo 


Enterococcus faecalis 




K>f 1 AAAAA^7T7 1 A 

iUjVLiuuuuu3 /mu 


Enterococcus faecalis 


too 


Aif 1 AA AAA'S 717 1 0 
C31MIXUUUUU3 /.IllZ 


Enterococcus faecalis 


I OH 


C7'2Xyf 1 AAAAA'27rrAl 
xl3 JVl 1 UUUUU3 /rVi 


Enterococcus faecalis 


/ jD 


"ClJiAl AAAAAnCAO 

xi3iVllUUUUU3 /ryjl 


Enterococcus Jaecalis 


/JO 


171X^1 AAAAA^TTTA^ 

X13M 1 IIUUUU3 /r Uo 


Enterococcus Jaecalis 


737 


E3M1 000003 7F07 


Ctnifirucuccus jaccaiiA 


738 


E3M10000037F12 


Enterococcus faecalis 


739 


E3M10000037G01 


Enterococcus faecalis 


740 


E3M10000037G02 


Enterococcus faecalis 


741 


E3M10000037G03 


Enterococcus faecalis 
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742 


E3M10000037G05 


Enterococcus faecalis 


743 


E3M10000037G06 


Enterococcus faecalis 


744 


E3M1 000003 7G07 


Enterococcus faecalis 


745 


E3M10000037G08 


Enterococcus faecalis 


746 


E3M10000037G10 


Enterococc us faecal is 


147 


E3M10000037G11 


Enterococcus faecalis 


748 


E3M10000037H02 


Enterococcus faecalis 


749 


E3M10G00G37H05 


Enterococcus faecalis 


750 


E3M10000037H07 


Enterococcus faecalis 


751 


E3M10000037H10 


Enterococcus faecalis 


752 


E3M10000037H11 


Enterococcus faecalis 


753 


E3M10000038A02 


Enterococcus faecalis 


754 


E3M10000038A03 


Enterococcus faecalis 


755 


E3M10000038A05 


Enterococcus faecalis 


756 


E3M10000038A06 


Enterococcus faecalis 


757 


E3M10000038A07 


Enterococcus faecalis 


758 


E3M10000038A09 


Enterococcus faecalis 


759 


E3M10000038A10 


Enterococcus faecalis 


760 


E3M10000038A11 


Enterococcus faecalis 


761 


E3M10000038B02 


Enterococcus faecalis 


762 


E3M10000038B03 


Enterococcus faecalis 


763 


E3M10000038B04 


Enterococcus faecalis 


764 


E3M10000038B05 


Enterococcus faecalis 


765 


E3M10000038B07 


Enterococcus faecalis 


766 


E3M10000038B0S 


Enterococcus faecalis 


767 


E3M10000038B09 


Enterococcus faecalis 


768 


E3M10000038B11 


Enterococcus faecalis 


769 


E3M10000038C02 


Enterococcus faecalis 


770 


E3M10000038C03 


Enterococcus faecalis 


771 


E3M10000038C05 


Enterococcus faecalis 


772 


E3M10000038C07 


Enterococcus faecalis 


773 


E3M10000038C10 


Enterococcus faecalis 


774 


E3M10000038C12 


Enterococcus faecalis 


775 


E3M10000038D01 


Enterococcus faecalis 


776 


E3M10000038D02 


Enterococcus faecalis 


777 


E3M10000038D04 


Enterococcus faecalis 


778 


E3M10000038D08 


Enterococcus faecalis 


779 


E3M10000038D10 


Enterococcus faecalis 


780 


E3M10000038D11 


Enterococcus faecalis 


781 


E3M10000038D12 


Enterococcus faecalis 


782 


E3M10000038E02 


Enterococcus faecalis 


783 


E3M10000038E03 


Enterococcus faecalis 


784 


E3M10000038E04 


Enterococcus faecalis 


785 


E3M10000038E05 


Enterococcus faecalis 


786 


E3M 1 0000038E07 


Enterococcus faecalis 


787 


E3M10000038E08 


Enterococcus faecalis 


788 


E3M10000038E11 


Enterococcus faecalis 


789 


E3M10000038F02 


Enterococcus faecalis 


790 


E3M10000038F04 


Enterococcus faecalis 
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v/rganisin 


70 1 
/VI 


P7\yi 1 nftnnn*5RT7n^ 


Enterococciis faecolis 




p's M I nnnort^Rpn/? 

LLJfVl 1 \JKj\J\J\JJOrK)0 


EtitQfococcus foecalis 




PI N/f 1 00000*^ Rpn7 


Entcrococcus facccdis 


7QJ 


p %N>i innonn'^RPHQ 


Entefococcus fascalis 


70S 


p'iM 1 nnnnn'^RPi n 
cjivi 1 uuuuujor lu 


Enterococcus faecalis 


70 A 


P* \yj 1 nnnnn aRp 1 1 


Entcrococcus faecalis 


707 


P'^NyTi nnftnn'^Rr;n7 

IVi 1 oOUZ 


Enterococcus faecalis 


70K 


PHVyf 1 (\(\(\{\(VXStC\(Vl 
HJiVl 1 UuUUU^oOUi^ 


Enterococcus faecalis 


7Q0 


p'^M 1 oftfton'^RrTn^ 

C^lVl 1 UUvA/UjOVJUO 


Ejfiierococciis jaecaiis 


oUU 


IVL 1 UUUUU^OVJU / 


Enterococcus faecalis 


oU J 


P7ivyr 1 nrkAAn^R/^1 1 


Enterococcus faecalis 


802 


b3M 1 UUUUUjoHU^ 


Enterococcus faecalis 


803 


t3 M 1 000003oH03 


Enterococcus faecalis 


804 


E3M 1 000003 8H06 


Enterococcus faecalis 


803 


h3M 1 0000038H07 


Enterococcus faecalis 


806 


E3 M 1 000003 8H08 


Enterococcus faecalis 


807 


E3M1 000003 8H09 . _ . - - - 


Enterococcus faecalis - - 


808 


E3 Ml 000003 8H 10 


Enterococcus faecalis 


809 


E3 M 1 0000039A02 


Enterococcus faecalis 


o 1 U 


tjM10000039A06 


Enterococcus faecalis 


ol 1 


UiVl 1 uuuuu jyA07 


Enterococcus faecalis 


Rl 7 


P^K^ 1 ArkAAAtlO A AO 


Enterococcus faecalis 


o u 


P7 Njf 1 AAAAA'^O A 1 A 

CJiVl 1 uuuuujyAiu 


Enterococcus faecalis 


o I** 


P*: Nyf 1 AAAAA'SO A 1 1 


Enterococcus faecalis 


file 


tJiVl 1 UU0UUJ9i301 


Enterococcus faecalis 


o lO 


C^Nif 1 AAAAAIQIIAI 


Enterococcus faecalis 


O 1 / 


P'JK/f 1 AAAAAQCDA/l 


Enterococcus faecalis 


file 
ol o 


niKyf 1 AAAAA'^Q'QA/^ 


Enterococcus faecalis 


fi 1 o 


n'2Xif 1 AAAAA'SODA'T 


tnterococcus faecalis 


fion 


P7K/f 1 AAAAA'iQ'DAC 


Enterococcus faecalis 


C7 1 


LT^Nyf 1 AAAAA'^OOAO 


Enterococcus faecal is 




n 1 KA 1 AAA A AQ 013 1 1 
UJlVl 1 UUUUUJ7D 1 1 


Enterococcus faecalis 






Enterococcus faecalis 


R7^ 


P'JNyf 1 AAAAA'30/^A/1 


Enterococcus faecalis 




P 1 \yf 1 A A A A A'^ Or' A < 


Enterococcus faecalis 




P'2Kyf 1 AAAAATO/^A^ 


Enterococcus faecalis 


R77 


Pi IK>f 1 nAAAA'30/^A'7 


Enterococcus faecalis - 






Enterococcus faecalis 


R70 




Enterococcus faecalis 


o J v 


P M 1 nnnno'^op i n 

CO IVl 1 l/UUUU 1 u 


Enterococcus faecalis 


1 


IVI 1 \3\i\)\J\jD^\J\jZ. 


Enterococcus faecalis 


R'57 


p N/f 1 nn AA onn'^ 


Enterococcus faecalis 




p'^K/f 1 nnnno'^onA/i 

C^JVl J UUUUUJ7J-#U*f 


Enterococcus faecalis 




O J IVi 1 uuuuu^yi^uo 


Enterococcus faecalis 


835 


E3M10000039E01 




836 


E3M10000039E02 


Enterococcus faecalis 


837 


E3M10000039E03 


Enterococcus faecalis 


838 


E3M10000039E05 


Enterococcus faecalis 


839 


E3M10000039E07 


Enterococcus faecalis 
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840 


E3M10000039E08 


Enterococcus faecalis 


841 


E3M10000039F01 


Enterococcus faecalis 


842 


E3M10000039F02 


Enterococcus faecalis 


843 


E3M10000039F03 


Enterococcus faecalis 


844 


E3M10G00039F06 


Enterococcus faecalis 


845 


E3M10000039F07 


Enterococcus faecalis 


846 


E3M10000039F08 


Enterococcus faecalis 


847 


E3M10000039G01 


Enterococcus faecalis 


848 


E3M10000039G02 


Enterococcus faecalis 


849 


E3M10000039G05 


Enterococcus faecalis 


850 


E3M10000039G07 


Enterococcus faecalis 


851 


E3M10000039G09 


Enterococcus faecalis 


852 


E3M10000039G10 


Enterococcus faecalis 


853 


E3M10000039H02 


Enterococcus faecalis 


854 


E3M10000039H07 


Enterococcus faecalis 


855 


E3M10000039H08 


Enterococcus faecalis 


856 


E3M10000039H10 


Enterococcus faecalis 


857 


E3M100P0039H11 


Enterococcus faecalis 


858 


E3M10000040A03 


Enterococcus faecalis 


859 


E3M10000040A05 


Enterococcus faecalis 


860 


E3M1 0000040 A07 


Enterococcus faecalis 


861 


E3M10000040A09 


Enterococcus faecalis 


862 


E3M10000040A10 


Enterococcus faecalis 


863 


E3M10000040A11 


Enterococcus faecalis 


864 


E3M10000040B01 


Enterococcus faecalis 


865 


E3M10000040B02 


Enterococcus faecalis 


866 


E3M10000040B05 


Enterococcus faecalis 


867 


E3M10000040B06 


Enterococcus faecalis 


868 


E3M10000040B08 


Enterococcus faecalis 


869 


E3M10000040B09 


Enterococcus faecalis 


870 


E3M10000040B10 


Enterococcus faecalis 


871 


E3M10000040B11 


Enterococcus faecalis 


872 


E3M10000040B12 


Enterococcus faecalis 


873 


E3M10000040C02 


Enterococcus faecalis 


874 


E3M10000040C05 


Enterococcus faecalis 


875 


E3M10000040C06 ' 


Enterococcus faecalis 


876 


E3M10000040C07 


Enterococcus faecalis 


877 


E3M10000040C08 


Enterococcus faecalis 


878 


E3M10000040C09 


Enterococcus faecalis 


879 


E3MI0000040C10 


Enterococcus faecalis 


880 


E3M10000040C11 


Enterococcus faecalis 


881 


E3M10000040C12 


Enterococcus faecalis 


882 


E3M10000040D03 


Enterococcus faecalis 


883 


E3M10000040D04 


Enterococcus faecalis 


884 


E3M10000040D08 


Enterococcus faecalis 


885 


E3M10000040D12 


Enterococcus faecalis 


886 


E3M10000040E02 


Enterococcus faecalis 


887 


E3M10000040E10 


Enterococcus faecalis 


888 


E3M10000040E11 


Enterococcus faecalis 
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cor* 

boy 


IT O IV ;T 1 C\C\C\C\f\A f\X2 1 O 

h,31Vl 1 UUUUU4Ur: 


Enterococcus faecal is 


690 


b3M 1 l)UUtiU4Ur U 1 


Enterococctis faecalis 


891 


T^'^Tijf 1 nAAAA/t AT?n'5 

b3 M 1 0UUU040r U3 


Enterococcus faecalis 


892 


c. 1 0UU(JU40r 06 


Enterococcus faecalis 


893 


"COTVif 1 AAAAA/1 AT?An 

b3M 1 0000040r 09 


Enterococcus faecalis 


on/1 
894 


COTl yf 1 A A A A A /I AT? 1 A 

h.3JVl 1 0000040r 1 0 


Enterococcus faecalis 


o9D 


"C^TVjf 1 AAAAA/1 A/n A 1 

JiJ>M 1 U00U040Cj0 1 


Enterococcus faecalis 


090 


iriXiTI A A AA A/f A/^ AO 

Ji3M 1 0000040002 


Enterococcus faecalis 


00*7 

897 


■C^TV/n AAAAA/I A/^ A/1 

t3M 1 0000040004 


Enterococcus faecalis 


ono 
898 


T?'5'K /f 1 AAAAA>1 A/^ AC 

b3 M 1 0000040005 


Enterococcus faecalis 


899 


E3M 1 0000040007 


Enterococcus faecalis 


900 


E3M 1 0000040G08 


Enterococcus jaecalis 


901 


E3M10000040G09 


Enterococcus faecalis 


902 


E3M10000040G11 


Enterococcus faecalis 


903 


E3M10000040H02 


Enterococcus faecalis 


904 


E3M1 0000040H03 


Enterococcus faecalis 


905 -- 


E3MI0000040H04 - - - 


Enterococcus faecalis - - - 


906 


E3M 1 0000040H05 


Enterococcus faecalis 


907 


E3M] 0000040H09 


Enterococcus faecalis 


908 


T!?'^ X if i n A Ar\/\ At A rv^ 

E3M1 000004 1A03 


Enterococcus faecalis 


9U9 


"CiXif 1 AAAAA/f 1 A Ac 

b3M 1 000004 1 AO 5 


Enterococcus faecalis 


910 


c3M 1 000004 1 AOS 


Enterococcus faecalis 


91 1 


t7^ XjT 1 AAAAA/f t AAA 

b3M 1 000004 1 A09 


Enterococcus faecalis 


912 


T^'^ X Jf 1 AAA/\A>1 1 A 1A 

bjM10000041A10 


Enterococcus faecalis 


913 


T~»^X>ri AAArkA>1 1 A 1 1 

E3M 1 000004 1 A 1 1 


Enterococcus faecalis 


914 


E3M 1 000004 1 B02 


Enterococcus faecalis 


915 


T^'> X if 1 f\t\f\f\f\ A 1 T* A*^ 

E3M 1 000004 1 B03 


Enterococcus faecalis 


916 


E3M 1 000004 1 B05 


Enterococcus faecalis 


917 


E3M 1 000004 1 B06 


Enterococcus faecalis 


918 


E3 M 1 000004 1 BOS 


Enterococcus faecalis 


919 


E3M 1 000004 1 B09 


Enterococcus faecalis 


920 


E3M 1 000004 1 B 1 0 


Enterococcus faecalis 


921 


O X jf 1 n A A/\/\ jl 1 T> 1 1 

E3M 1 000004 1 B 1 1 


Enterococcus faecalis 


nT^ 
922 


E3M1 000004 1B12 


Enterococcus faecalis 


923 


"CS X >n A A AAA A 1 /^A "1 

b3 M 10000041 CO 1 


Enterococcus faecalis 


924 


■^^3 X if 1 AAAAA/t 1 /^(\'^ 

b3M 1 000004 1 C07 


Enterococcus faecalis 


923 


C3x>ri aaaaa>i 1 /^Ao 
b3M 1 000004 1 OOo 


Enterococcus faecalis 




T!?OX>ri AAAAA/1 1 /^AA 

b3 M 1 000004 1 009 


Enterococcus faecalis 


92/ 


CO X >f 1 AAAAA/1 1 1 A 

b3M10000041O10 


Enterococcus faecalis 


92 <$ 


COX>ri AAAAA/f 1 /^T t 

b3 M 1 000004 i C 1 1 


Enterococcus faecalis 




X if 1 A AAAA/1 1 1 O 

b3Ml 000004 1C12 


Enterococcus faecalis 


93 U 


■CSXvT 1 AAAAA/1 1 "P\AO 

b3 M 1 000004 1 U02 


Enterococcus faecalis 


93 1 


T?1X/f 1 AAAAA/1 1 T^AI 

b3 M 1 000004 1 U03 


Enterococcus faecalis 


932 


C3X>r"t AAAAAyl t r\A>l 

b3M J 000004 1 U04 


Enterococcus faecalis 


933 
^>jj 




/v V\ >*/^ i'^ f 1 C T/^/^/^y^/> f 

dnisrococcus jaecaiis 


934 


E3M1 000004 1D06 


Enterococcus faecalis 


935 


E3M10000041D08 


Enterococcus faecalis 


936 


E3M10000041D09 


Enterococcus faecalis 


937 


E3M10000041D10 


Enterococcus faecalis 
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938 


H3M10000041D11 


Enterococciis faecalis 


93^ 


E3M10000041D12 


Enterococcus faecalis 


940 


H3M10000041E02 


Enterococcus faecalis 


941 


E3M10000041E03 


Enterococcus faecalis 


942 


E3M10000041E05 


Enterococcus faecalis 


943 


E3M10000041E07 


Enterococcus faecalis 


944 


E3M10000041E10 


Enterococcus faecalis 


945 


E3Mi0000041Eii 


Enterococcus faecalis 


946 


E3M1 000004 1F03 


Enterococcus faecalis 


947 


E3M1 000004 1F05 


Enterococcus faecalis 


948 


E3M10000041F06 


Enterococcus faecalis 


949 


E3M10000041F07 


Enterococcus faecalis 


950 


E3M10000041F08 


Enterococcus faecalis 


951 


E3M10000041F09 


Enterococcus faecalis 


952 


E3M10000041F10 


Enterococcus faecalis 


953 


E3M10000041F11 


Enterococcus faecalis 


954 


E3M10000041G02 


Enterococcus faecalis 


955 


E3M10000041G03 


Enterococcus faecalis 


956 


E3M10000041G04 


Enterococcus faecalis 


957 


E3M10000041G06 


Enterococcus faecalis 


958 


E3M10000041G07 


Enterococcus faecalis 


959 


E3M10000041G08 


Enterococcus faecalis 


960 


E3M10000041G09 


Enterococcus faecalis 


961 


E3M10000041G10 


Enterococcus faecalis 


962 


E3M10000041G12 


Enterococcus faecalis 


963 


E3M1 000004 1H04 


Enterococcus faecalis 


964 


E3M10000041H05 


Enterococcus faecalis 


965 


E3M1 000004 1H06 


Enterococcus faecalis 


966 


E3M10000041H07 


Enterococciis faecalis 


967 


E3M10000041H08 


Enterococcus faecalis 


968 


E3M1 000004 1H09 


Enterococcus faecalis 


969 


E3M10000041H10 


Enterococcus faecalis 


970 


E3M10000041Hn 


Enterococcus faecalis 


971 


E3M10000042A03 


Enterococcus faecalis 


972 


E3M10000042A08 


Enterococcus faecalis 


973 


E3M10000042A10 


Enterococcus faecalis 


974 


E3M10000042B01 


Enterococcus faecalis 


975 


E3M10000042B02 


Enterococcus faecalis 


976 


E3M10000042B04 


Enterococcus faecalis 


977 


E3M10000042B08 


Enterococcus faecalis 


978 


E3M10000042B09 


Enterococcus faecalis 


979 


E3M10000042B10 


Enterococcus faecalis 


980 


E3M10000042B11 


Enterococcus faecalis 


981 


E3M10000042C02 


Enterococcus faecalis 


982 


E3M 1 0000042C03 


Enterococcus faecalis 


983 


E3M10000042C04 


Enterococcus faecalis 


984 


E3M10000042C10 


Enterococcus faecalis 


985 


E3M10000042D01 


Enterococcus faecalis 


986 


E3M10000042D02 


Enterococcus faecalis 
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95/ 


T!?*^ X >f 1 A A AAA/1 0'P\A'3 

b3MI 0Uu0U42D03 


Enterococcus faecalis 


yoo 


tmVyf 1 AAAAA/10"r\A/C 

c^oNi. i UUUUU42L/UO 


Enterococcus faecalis 




TT A if 1 AAAAA/IOT^AA 

M 1 UU0004zJj09 


t^nterococcus jaecalis 




CIAAI AAAAA/IOT^I 1 


Enterococcus faecalis 




■C"5X if 1 AAAAAylTTV 1 O 

fc.3 M I UUuOU42D 1 Z 


hnterococcus Jaecalis 




X^l \A 1 AAAAA/101?A^ 


Enterococcus faecalis 


yyj 


■C^lvyl 1 AAAAA/fOC 1 O 


Enterococcus faecalis 


yy^ 


'ClXyf 1 AAAAA/fOiri 1 


Enterococcus Jaecalis 




miV/ri AAAAA/tO/^A1 


Enterococcus faecalis 




TTIA/Tt AAAAA/fO/^A'C 


Enterococcus Jaecalis 


997 


X Jfl AAAAA/IO/^ AT 

li3 M i 0000042007 


Enterococcus faecalis 


998 


E3 M 1 0000042G08 


Enterococcus faecalis 


999 


E3M10000042G11 


Enterococcus faecalis 


1000 


E3M10000042G12 


Enterococcus faecalis 


1001 


E3M1 000G042H06 


Enterococcus faecalis 


1002 


E3M 1 0000042H08 


Enterococcus faecalis 


1003 


E3M1 0000042H1 1 — 


Enterococcus faecalis - - - _ _ _ . 


1004 


E3M1 0000043 A02 


Enterococcus faecalis 


1005 


E3M 1 0000043 AOS 


Enterococcus faecalis 


1006 


E3M1 0000043 A05 


Enterococcus faecalis 


iU07 


"C^Xyf 1 AAAAAvIO A AO 

fc3 M 1 0000043 AOS 


Enterococcus faecalis 


1 AAO 


K iT "1 A A AAA^ *i A AA 

t3Ml 0000043 A09 


Enterococcus faecalis 


1 AAA 


C^Xif 1 AAAAA>IO A 1A 

1 3 Ml 0000043 A 1 0 


Enterococcus faecalis 


t A 1 A 

lOlO 


17'? X >r f AAAAA/I ^ All 

t.3 M 1 0000043 A 1 1 


Enterococcus faecalis 


101 ] 


T?*? X Jf 1 A A AAA ^ A 1 

E3M 1 0000043 BO 1 


Enterococcus faecalis 


t A 1 

1012 


C9X>ff t AAAAA>I'3DA'^ 

E3M 1 0000043 B02 


Enterococcus faecalis 


1013 


E3M 1 0000043B03 


Enterococcus faecalis 


1014 


E3M1 0000043 B06 


Enterococcus faecalis 


1015 


E3M1 0000043B08 


Enterococcus faecalis 


1016 


E3M 1 0000043 B09 


Enterococcus faecalis 


1017 


r? if 1 Arv/\ AA /I T» 1 A 

E3 M 1 0000043B 1 0 


Enterococcus faecalis 


1 A 1 O 

1018 


r?'^ X if 1 A/\/\AA>i 1 1 

E3 M 1 0000043 B 1 1 


Enterococcus faecalis 


1 A 1 A 

1019 


r^^X jfl AAAAAjif on "1 O 

M 1 0000043B 1 2 


Enterococcus faecalis 


1 ATA 


t!?^ XXI AAAAA>IO^A1 

b3 M 1 0000043C0 1 


Enterococcus faecalis 


1 A") I 


ClXyf 1 AAAAAyl O /^AO 

b^M 1 0U0UU43C0b 


Enterococcus faecalis 


1 AO") 


ClXif 1 AAAAA/IO/^AA 

b3 M 1 IIUUUU43C09 


Enterococcus faecalis 




CI ll>r 1 AAAAA/IOr\A f 

b3M 1 UUUUU43UU 1 


Enterococcus faecalis 


1 m/i 


mX/f 1 AAAAA/fJr^AO 

b3 M 1 UUUUU43 JJU2 


Enterococcus faecalis 


1 no < 


CI N/f 1 AAAAA/1 "Jr^AQ 

C3 M 1 UUUUU43 UUy 


Enterococcus faecalis 


1 AO A 


in X/f 1 A AAA A/1 "ST^ 1 A 

b3 M 1 UUuUU43 JJ 1 U 


Enterococcus faecalis 


1 no*? 
1 Uii / 


b3M lUl)UuU43L>12 


Enterococcus faecalis 


1 ATO 


CIX4 1 AAAAA/1 O'CA'a 


Enterococcus faecalis 


1 AOO 


T7'7X>f 1 AAAAA/niTA'T 


Enterococcus faecalis 


1 A'2A 


C3 X>r 1 A AAAA/f ^ C AO 

b3 M 1 UU0UU43 bOo 


Enterococcus faecalis 


1 1 




Enterococcus faecalis 


1032 


E3M10000043E11 


Enterococcus faecalis 


1033 


E3M1 0000043 F03 


Enterococcus faecalis 


1034 


E3M10000043F04 


Enterococcus faecalis 


1035 


E3M10000043F06 | 


Enterococcus faecalis 
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1036 


E3M 1 0000043F08 


Enterococcus faecalis 


1037 


E3M10000043F10 


Enterococcus faecalis 


1038 


E3M10000043F12 


Enterococcus faecalis 


1039 


E3 Ml 0000043 G03 


Enterococcus faecalis 


1040 


E3M10000043G04 


Enterococcus faecalis 


1041 


E3M10000043G05 


Enterococcus faecalis 


1042 


E3M10000043G07 


Enterococcus faecalis 


1043 


E3M10000043G08 


Enterococcus faecalis 


1044 


E3M10000043G10 


Enterococcus faecalis 


1045 


E3M10000043G11 


Enterococcus faecal is 


1046 


E3M10000043G12 


Enterococcus faecalis 


1047 


E3M10000043H02 


Enterococcus faecalis 


1048 


E3M10000043H05 


Enterococcus faecalis 


1049 


E3M10000043H08 


Enterococcus faecalis 


1050 


E3M10000043H09 


Enterococcus faecalis 


1051 


E3M10000043H11 


Enterococcus faecalis 


1052 


E3M10000044C02 


Enterococcus faecalis 


1053 


E3M10000044E01 


Enterococcus faecalis 


1054 


K1M10000002F02 


Klebsiella pneumoniae 


1055 


K1M10000003C01 


Klebsiella pneumoniae 


1056 


K1M10000004F06 


Klebsiella pneumoniae 


1057 


K1M10000007F01 


Klebsiella pneumoniae 


1058 


K1M10000008C02 


Klebsiella pneumoniae 


1059 


K1M10000008C10 


Klebsiella pneumoniae 


1060 


K1M10000008G10 


Klebsiella pneumoniae 


1061 


K1M10O000O9DO4 


Klebsiella pneumoniae 


1062 


K1M10000013E04 


Klebsiella pneumoniae 


1063 


K1M10000013E06 


Klebsiella pneumoniae 


1064 


K1M10000019D06 


Klebsiella pneumoniae 


1065 


K1M10000020B02 


Klebsiella pneumoniae 


1066 


K1M10000021H06 


Klebsiella pnetmwniae 


1067 


K1M10000022C10 


Klebsiella pneumoniae 


1068 


K1M10000023E09 


Klebsiella pneumoniae 


1069 


K1M10000023E10 


Klebsiella pneumoniae 


1070 


K1M10000030C07 


Klebsiella pneumoniae 


1071 


K1M10000030E07 


Klebsiella pneumoniae 


1072 


K1M10000031B11 


Klebsiella pneumoniae 


1073 


K1M10000032E11 


Klebsiella pneumoniae 


1074 


K1M10000033B02 


Klebsiella pneumoniae 


1075 


K1M100O0033EO1 


Klebsiella pneumoniae 


1076 


K1M10000036G08 


Klebsiella pneumoniae 


1077 


K1M10000037D10 


Klebsiella pneumoniae 


1078 


K1M10000038H09 


Klebsiella pneumoniae 


1079 


K1M10000039H03 


Klebsiella pneumoniae 


1080 


K1M10000043C01 


Klebsiella pneumoniae 


1081 


K1M10000043D05 


Klebsiella pneimwniae 


1082 


K1M10000043H10 


Klebsiella pnetmwniae 


1083 


K1M10000044D05 


Klebsiella pneumoniae 


1084 


K1M10000044D08 


Klebsiella pneumoniae 
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1085 


K 1 M 1 0000044E05 


Klebsiella pneumoniae 


1086 


T'' 1 X >r 1 A A AAA A A /~* AC 

K1M10000044G05 


Klebsiella pneumoniae 


1087 


I/*" 1 Ik >r 1 AAAAAyl C A A^ 

K 1 M 1 0000045 A07 


Klebsiella pneumoniae 


1088 


1 1k if 1 A A AAA A CX^ 1 A 

K 1 M 1 0000045D 1 0 


Klebsiella pneumoniae 


1089 


T-^ 1 ifl AAAAAA^TNA'i 

K 1 M 1 0000003 D03 


Klebsiella pneumoniae 


1090 


1 X >r t AA AA A 1 A/~» A*^ 

Kl M 1 00000 1 0C02 


Klebsiella pneumoniae 


loy 1 


l-^ 1 A if 1 AAAA AO 1 T_1 1 A 

KlMl 000002 IHIO 


Klebsiella pneumoniae 


1092 


T*1 X 1 AAAAAAO^A^ 

PlMlOOOOOOSCOo 


Pseudomonas aeruginosa 


1093 


1 X jf 1 AAAAA A O/^ Ayl 

P 1 M 1 0000008G04 


Pseudomonas aeruginosa 


1094 


T^l X >r 1 rtAAAA "1 A/~«A*^ 

P 1 M 1 00000 1 0CO3 


Pseudomonas aeruginosa 


1095 


P1M10000014H10 


Pseudomonas aeruginosa 


1096 


P1M10000015C06 


Pseudomonas aeruginosa 


1097 


P1M10000015C09 


Pseudomonas aeruginosa 


1098 


P1M10000016C04 


Pseudomonas aeruginosa 


1099 


P1M10000018B01 


Pseudomonas aeruginosa 


1100 


P1M10000018C01 


Pseudomonas aeruginosa 


1101 


P1M10000018E01 - 


Pseudomonas aeruginosa - - . 


1102 


P1M10000018G01 


Pseudomonas aeruginosa 


1103 


P1M10000019F01 


Pseudomonas aeruginosa 


1 104 


P 1 M 1 000002 1 G03 


Pseudomonas aeruginosa 


1 105 


P 1 M 1 000002 1 G05 


Pseudomonas aeruginosa 


1 106 


n 1 X jT 1 A A A AAOOT^AA 

P 1 M 1 0000022D09 


Pseudomonas aeruginosa 


1 107 


P 1 M 1 0000024D06 


Pseudo?7ionas aeruginosa 


1 108 


P1M10000024E06 


Pseudomonas aeruginosa 


1109 


P 1 M 1 0000024H03 


Pseudomonas aeruginosa 


1110 


PI Ml 0000025 A06 


Pseudomonas aeruginosa 


111] 


P1M10000025G07 


Pseudomonas aeruginosa 


1112 


P1M10000025H07 


Pseudomonas aeruginosa 


1113 


P1M10000026E06 


Pseudomonas aeruginosa 


1114 


P1M10000026F04 


Pseudomonas aeruginosa 


1 1 15 


P1M10000026G09 


Pseudomonas aeruginosa 


1 116 


P 1 M 1 0000026H02 


Pseudomonas aeruginosa 


1 117 


P 1 M 1 0000026H05 


Pseudomonas aeruginosa 


1 1 18 


P 1 M 1 0000027 A06 


Pseudomonas aeruginosa 


1 1 1 

1119 


m X if 1 AAAAAO^n* AO 

P 1 M 1 0000027B02 


Pseudomonas aeruginosa 


1 1 OA 

1 120 


Tkl X >r 1 AAAAAOO/"* AC 

P 1 M 1 0000027G05 


Pseudomonas aeruginosa 


1 121 


m K if 1 AAAAAO O A AO 

P 1 M 1 0000028 AOS 


Pseudomonas aeruginosa 


i 122 


r»i X if 1 AAAAAO or> A 1 

P1MI0000028B01 


Pseudomonas aeruginosa 


1 123 


Tk 1 X if 1 A A A A AO Ot~'n'> 

P 1 M 1 0000028E02 


Pseudomonas aeruginosa 


1 124 


D 1 K if 1 AAA A AO A A AA 

F IM 1 0UUU02yA09 


Pseudomonas aeruginosa 


1 \2j 


Ol X/fl AAAAAOA/^AT 

P 1 M 1 0(JuUU2yu03 


Pseudomonas aeruginosa 


1 126 


r* 1 X yf 1 AAA AAO AUAC 

P 1 M i OOUU029H05 


Pseudomonas aeruginosa 


1 127 


Tk 1 X yf 1 AAA A A'^ or? A A 

P 1 M 1 00000j2r04 


Pseudomonas aeruginosa 


1 128 


m Ik Jf 1 A A A A A'9 ^ A AO 

P 1 M 1 000003 3 A02 


Pseudomonas aeruginosa 




r 1 JVl X UUUUU J jDVo 


Pseudomonas aeruginosa 


1130 


P1M10000033E03 


Pseudomonas aeruginosa 


1131 


P1M10000033F01 


Pseudomonas aeruginosa 


1132 


PIM10000033G08 


Pseudomonas aeruginosa 


1133 


P1M10000035A06 


Pseudomonas aeruginosa 
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1134 


P1M10000037B12 


Pseudomonas aeruginosa 


1135 


P1M10000037G12 


Psendomonas aeruginosa 


1136 


P1M10OO0O38BO8 


Pseudomonas aeruginosa 


1137 


P1M10000038C03 


Pseudomonas aeruginosa 


1138 


P1M10000038C06 


Pseudomonas aeruginosa 


1139 


P1M10000038F04 


Pseudomonas aeruginosa 


1140 


P1M10000038G02 


Pseudomonas aeruginosa 


1141 


PlMr0000039G05 


Pseudomonas aeruginosa 


1142 


P1M10000039G12 


Pseudomonas aeruginosa 


1143 


P1M10000040C01 


Pseudomonas aeruginosa 


1144 


P1M10000040C04 


Pseudomonas aeruginosa 


1145 


P1M10000040D04 


Pseudomonas aeruginosa 


1146 


P1M10000040D05 


Pseudomonas aeruginosa 


1147 


P1M10000040E10 


Pseudomonas aeruginosa 


1148 


P1M10000040H03 


Pseudomonas aeruginosa 


1149 


P1M10000041A12 


Pseudomonas aeruginosa 


1150 


P1M10000041B02 


Pseudomonas aeruginosa 


1151 


P1M10000041E01 


Pseudomonas aeruginosa 


1152 


P1M10000041F01 


Pseudofnonas aeruginosa 


1153 


P1M10000042B12 


Pseudomonas aeruginosa 


1154 


P1M10000042E08 


Pseudomonas aeruginosa 


1155 


P1M10000043A03 


Pseudomonas aeruginosa 


1156 


P1M10000043D06 


Pseudomonas aeruginosa 


1157 


P1M10000044F07 


Pseudomonas aeruginosa 


1158 


P1M10000046B03 


Pseudomonas aeruginosa 


1159 


P1M10000046C07 


Pseudomonas aeruginosa 


1 160 


P1M10000046C08 


Pseudomonas aeruginosa 


1161 


P1M10000046C09 


Pseudomonas aeruginosa 


1162 


P1M10000046G11 


Pseudomonas aeruginosa 


1163 


P1M10000047B04 


Pseudomonas aeruginosa 


1164 


P1M10000047E11 


Pseudomonas aeruginosa 


1165 


P1M10000047F07 


Pseudomonas aeruginosa 


1166 


P1M10000047G10 


Pseudomonas aeruginosa 


1167 


P1M10000048A03 


Pseudomonas aeruginosa 


1168 


P1M10000049E08 


Pseudomonas aeruginosa 


1169 


PIM10000049G10 


Pseudomonas aeruginosa 


1170 


P1M10000050G11 


Pseudomonas aeruginosa 


1171 


P1M10000051D11 


Pseudomonas aeruginosa 


1172 


P1M10000051F01 


Pseudomonas aeruginosa 


1173 


P1M10000052C03 


Pseudomonas aeruginosa 


1174 


P1M10000052C12 


Pseudomonas aeruginosa 


1175 


P1M10000052E04 


Pseudomonas aeruginosa 


1176 


P1M10000053B12 


Pseudomonas aeruginosa 


1177 


P1M10000053C02 


Pseudomonas aeruginosa 


1178 


P1M10000053E07 


Pseudomonas aeruginosa 


1179 


P1M10000053F08 


Pseudomonas aeruginosa 


1180 


P1M10000055A11 


Pseudomonas aeruginosa 


1181 


P1M10000055C08 


Pseudomonas aeruginosa 


1182 


P1M10000055E05 


Pseudomonas aeruginosa 
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i^ione naine 


Organism | 


1 lo3 


"Dl lV;f 1 AAAAA^X^^A*? 


Pseudomonas aeruginosa 


i I OH 


r^l IVllUUUUUjOr'UD 


Pseudomonas aeruginosa 


1 1 Q< 


1 lYl 1 UUUUUDOr UO 


Pseudomonas aeruginosa 


1 loD 


r' 1 lYl 1 U UUUUDOLlU 1 


Pseudomonas aeruginosa 


1 1 Q1 
1 1 o / 


r IMIUUUUUDoJdU / 


Pseudomonas aeruginosa 


1 1 QC 

I loo 


Dl IV /T 1 AAAAACQTiA/l 


Pseudomonas aeruginosa 


I 1 QQ 

I I oy 


D 1 IVyf 1 AAAA AC AD 1 A 

r* 1 Jvi 1 0U0UU5 9x5 i 0 


Pseudomonas aeruginosa 


1 1 OA 


P1M10000059B1 1 


Pseudomonas aeruginosa 


1 191 


Til A >n AAAAAC ATN 1 1 

F 1 M 1 0000059D 1 1 


Pseudomonas aeruginosa 


1 192 


P1M10000059H08 


Pseudomonas aeruginosa 


1193 


P 1 M 1 000005 9H09 


Pseudomonas aeruginosa 


1194 


P 1 M 1 0000060E03 


Pseudomonas aeruginosa 


1195 


P 1 M 1 0000060H02 


Pseudomonas aeruginosa 


1196 


P 1 M 1 0000060H04 


Pseudomonas aeruginosa 


1197 


P1M10000061B04 


Pseudomonas aeruginosa 


1198 


P 1 M 1 000006 1E04 


Pseudomonas aeruginosa 


1199 


PI Ml 000006 1F04 


Pseudomonas aeruginosa 


1200 


P 1 M 1 0000062 A 1 2 


Pseudomonas aeruginosa 


1 OAl 

12U1 


m "kit 1 AAAAA^O/^rt** 

r 1 M 1 0000062C03 


Pseudomonas aeruginosa 


1 ono 


Ol TV>r 1 AAAAAiC^/^ A/l 

r 1 M 1 uU00Uo2C04 


Pseudomonas aeruginosa 




Dl KAI AAAAAKO/^AT 


Pseudomonas aeruginosa 




Dl X/ri AAAAAiCOr^l O 

r 1 Ml U0U0U62C 1 2 


Pseudomonas aeruginosa 




D 1 \ 4 1 Ar>AAAiCOT^A'7 

r 1M1UUUUUo21j07 


Pseudomonas aeruginosa 


1206 


P 1 M 1 0000062D08 


Pseudomonas aeruginosa 


1207 


P 1 M 1 0000062E08 


Pseudomonas aeruginosa 


1208 


PI M 1 0000062F06 


Pseudomonas aeruginosa 


1209 


PI M 1 0000062G 11 


Pseudomonas aeruginosa 


1210 


PiM10000062H01 


Pseudomonas aeruginosa 


121 1 


P 1 M 1 0000062H04 


Pseudomonas aeruginosa 


1212 


PI M 1 0000063 F02 


Pseudomonas aeruginosa 


1213 


P1M10000063G02 


Pseudomonas aeruginosa 


1214 


P 1 M 1 0000063H02 


Pseudomonas aeruginosa 


1213 


Tkt XiT t AAAAA^ A A ^ £\ 

P 1 M 1 0000064A 1 0 


Pseudomonas aeruginosa 


1216 


P 1 M 1 0000064C02 


Pseudomonas aeruginosa 


1 O 1 T 
121/ 


D 1 1V ^ 1 A A A AA^ A A*? 

r 1 M 1 0000Uo4C03 


Pseudomonas aeruginosa 


121o 


D 1 A /f 1 AAA AAiC A A'i 

r 1 M 1 00000641303 


Pseudomonas aeruginosa 


i2iy 


D 1 \A 1 AA A AAiC/l C A C 

P 1 M 1 0000l)o4h»05 


Pseudomonas aeruginosa 


122U 


D 1 K 1 AAA AAiC -I 1 ^ 

r 1 M 1 00000o4(j 1 2 


Pseudomonas aeruginosa 


1 1 

1221 


Dl IVjf 1 AAAAAiC/l LTAT 

P 1 M 1 0000Uo4rl07 


Pseudomonas aeruginosa 


1222 


Dl TVvf 1 AAAAA/CC A A>l 

r 1 M 1 UUUUUo J AU4 


Pseudomoftas aeruginosa 


1 Oil 


r> 1 X >f 1 A AA AAiC c r>/\^ 

r 1 M 1 UOuUUo5B07 


Pseudomonas aeruginosa 




Dl Ayf 1 AAAAA/CC /^A*^ 


Pseudomonas aeruginosa 


1223 


Dl Xvr 1 AAAAA^C/*^AC 

P 1 M 1 00000o5U05 


Pseudomonas aeruginosa 


1220 


Dl lV>f 1 AAAAAiC<r\Ai^ 

r 1 M 1 0000063 U06 


Pseudomonas aeruginosa 


1227 


P 1 M 1 0000065F0 1 


Pseudomonas aeruginosa 


1228 


P1M10000065G06 


Pseudomonas aeruginosa 


1229 


P1M10000065H07 


Pseudomonas aeruginosa 


1230 


P1M10000066A10 


Pseudomonas aeruginosa 


1231 


P1M10000066A11 


Pseudomonas aeruginosa | 
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1232 


P1M10000066F04 


Pseudomonas aeruginosa 


1233 


P1M10000067A05 


Pseudomonas aeruginosa 


1234 


P1M10000067A06 


Pseudomonas aeruginosa 


1235 


P1M10000067A08 


Pseudomonas aeruginosa 


1236 


P1M10000067C04 


Pseudomonas aeruginosa 


1237 


P1M10000067C06 


Pseudomonas aeruginosa 


1238 


P1M10000067D05 


Pseudomonas aeruginosa 


1239 


P1M10000067F05 


Pseudomonas aeruginosa 


1240 


P1M10000067G05 


Pseudomonas aeruginosa 


1241 


P1M10000068A09 


Pseudomonas aeruginosa 


1242 


P1M10000068D04 


Pseudomonas aeruginosa 


1243 


P1M10000068F04 


Pseudomonas aeruginosa 


1244 


P1M10000068F08 


Pseudomonas aeruginosa 


1245 


P1M10000068G01 


Pseudomonas aeruginosa 


1246 


P1M10000068H05 


Pseudomonas aeruginosa 


1247 


P1M10000069D09 


Pseudomonas aeruginosa 


1248 


P1M10000069G06 


Pseudomonas aeruginosa 


1249 


P1M10000069H02 


Pseudomonas aeruginosa 


1250 


P1M10000070A05 


Pseudomonas aeruginosa 


1251 


P1M10000070B10 


Pseudomonas aeruginosa 


1252 


P1M10000070C06 


Pseudomonas aeruginosa 


1253 


P1M10000070D08 


Pseudomonas aeruginosa 


1254 


P1M10000070E03 


Pseudomonas aeruginosa 


1255 


P1M10000070G06 


Pseudomonas aeruginosa 


1256 


P1M10000070G12 


Pseudomonas aeruginosa 


1257 


P1M10000070H06 


Pseudomonas aeruginosa 


1258 


PI Ml 0000071 AGS 


Pseudomonas aeruginosa 


1259 


P1M10000071C01 


Pseudomonas aeruginosa 


1260 


P1M10000071E04 


Pseudomonas aeruginosa 


1261 


P1M10000071F01 


Pseudomonas aeruginosa 


1262 


PI Ml 0000073 A06 


Pseudomonas aeruginosa 


1263 


P1M10000073B10 


Pseudomonas aeruginosa 


1264 


P1M10000073D04 


Pseudomonas aeruginosa 


1265 


P1M10000073D09 


Pseudomonas aeruginosa 


1266 


P1M10000073G03 


Pseudomonas aeruginosa 


1267 


P1M10000074B01 


Pseudomonas aeruginosa 


1268 


PIM10000074B04 


Pseudomonas aeruginosa 


1269 


P1M10000074E04 


Pseudomonas aeruginosa 


1270 


P1M10000074E09 


Pseudomonas aeruginosa 


1271 


P1M10000074F10 


Pseudomonas aeruginosa 


1272 


P1M10000074G12 


Pseudomonas aeruginosa 


1273 


P1M10000075A04 


Pseudomonas aeruginosa 


1274 


P1M10000075B03 


Pseudomonas aeruginosa 


1275 


P1M10000075F02 


Pseudomonas aeruginosa 


1276 


P1M10000075G05 


Pseudomonas aeruginosa 


1277 


P1M10000076D05 


Pseudomonas aeruginosa 


1278 


P1M10000076D10 


Pseudomonas aeruginosa 


1279 


P1M10000077A08 


Pseudomonas aeruginosa 


1280 


P1M10000077C08 


Pseudomonas aeruginosa 
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\^ioiie nsiiuc 


Organism 




r^lJVllUOOOU / /ii04 


Psetidomonas aeruginosa 




fllVllOOOOU / /nVD 


Pseudomonas aeruginosa 




rlJVllUOOOU fyAlU 


Pseudomonas aeruginosa 




x^iiviiuooou /yi5iu 


Pseudomonas aeruginosa 




i^ixviiut/uuu /yv^iu 


Pseudomonas aeruginosa 


IZoD 


"D 1 \A 1 A Annn7oriA i 
jr 1 JVi 1 uoouu /yuo 1 


Pseudomonas aeruginosa 


IZO / 


T> 1 \yf 1 AA A AA7QT^ 1 A 
1 iVl 1 UOOOU / yL/l 0 


Pseudomonas aeruginosa 




"Dl IV^I nnAAn70T?AiC 

Jr J iVl 1 vwuu / yr \)o 


Pseudomonas aeruginosa 


iZoV 


"Dl IVyfl AAAAARADAI 
r 1 JVI 1 OOOUUoOi30 1 


Pseudomonas aeruginosa 




T>1 \A^ AAAAAQA'DA/Z 

F IMl 00000 oOUOo 


Pseudomonas aeruginosa 


1291 


'm K >r 1 AAAAAOAOA 1 

F 1 M 1 OOOOOoOCO 1 


Pseudomonas aeruginosa 


1292 


Tkl X >r t A AAAAOA/^'A^ 

P 1 M 1 OOOOUSOCOo 


Pseudomonas aeruginosa 


1293 


f-« "I -11 x 1 A AA AAO AT^ A A 

P 1 M 1 0000080E04 


Pseudomonas aeruginosa 


1294 


P1M10000081D12 


Pseudomonas aeruginosa 


1295 


P1M10000081G05 


Pseudomonas aeruginosa 


1296 


P1M10000081H05 


Pseudomonas aeruginosa 


- 1297 


PlMl 0000082 A05- - 


Pseudomonas aeruginosa 


1298 


PlMl 0000082B04 


Pseudomonas aeruginosa 


1299 


P I M 1 0000082C05 


Pseudomonas aeruginosa 


1 ^nn 
1 jUU 


Til "N yfl AA AAAC^TNAC 

F 1 M 1 0000082005 


Pseudomonas aeruginosa 


1 

1 jUI 


F 1 M 1 00000o2hr05 


Pseudomonas aeruginosa 




1>1 AiTI AAAAAO? All 


Pseudomonas aeruginosa 




T>1 A>ri AAAAAQ'SnAI 

r 1 JYl 1 UUUUUo3 J30 i 


rseudomonas aeruginosa 




Dl Xyfl AAAAAOOO 1 

F 1 iVl 1 00000o3d 1 Z 


Pseudomonas aeruginosa 




"Dl "N/f 1 AAAAAOI/^ 1 1 

FlM100000o3d J 


Pseudomonas aeruginosa 


1306 


F 1 M 1 00000o3C 1 2 


Pseudomonas aeruginosa 


1307 


n 1 H if f AAAAAOyf A Ayl 

F 1 M 1 00000o4A04 


Pseudomonas aeruginosa 


1 AO 

1308 


n 1 1k >ri AAA AAOjI TXAO 

F 1 Ml 0000084D03 


Pseudomonas aeruginosa 


1309 


T> 1 Ik vf 1 AAAAAO >l T? A A 

PlMl 0000084E04 


Pseudomonas aeruginosa 


1310 


r> 1 IV 1 AAA A AO /ITT 1 1 

FlM100U00o4JbJ 1 


Pseudomonas aeruginosa 


1311 


m Xvf 1 AAAAAO /fCAO 

F 1 M 1 0000084r 08 


Pseudomonas aeruginosa 


13 IZ 


13 1 XX 1 AAAAAO CTVA^ 

F 1 JVL 1 OOOOOoDLlOo 


Pseudomonas aeruginosa 


1313 


"D 1 X>f 1 AAA AAQiC A AO 

f 1 JVll OOOOOoOAOz 


Pseudomonas aeruginosa 


13 I'f 


"Dl A/f 1 AAAAAO/JTiA 1 

F 1 JYll OOOOOoOijO 1 


Pseudomonas aeruginosa 


i J ID 


D 1 Ayf 1 AAA AA O/CT^AO 

J* 1 JVI 1 OOOOOoOUOZ 


Pseudomonas aeruginosa 


13 lO 


Dl A/T 1 AAAAACX17AC 

r 1 JVI 1 OOOOOoOnOD 


Pseudomonas aeruginosa 


1 J 1 / 


"Dl A>f 1 AAAAAQ7A 1 1 
fUVLiOUOUOo /Al 1 


Pseudomonas aeruginosa 


U 1 o 


Dl A/f 1 AAAAA070AO 

r^llYllOOOOOo l\^\yy 


Pseudomonas aeruginosa 




151 A/f 1 AAAAAC7T3A/1 


Pseudomonas aeruginosa 


1 ion 


Jr 1 m 1 OOOOOiS /r 04 


Pseudomonas aeruginosa 


1 1^ 1 

1 1 


PI HA 1 nAnnnc7TTAo 


Pseudomonas aeruginosa 


1 '^97 
J DjiZ 


P 1 A>f 1 AA AAA Q R A A*? 
J* 1 iVl 1 UOOUO o O AO / 


Pseudomonas aeruginosa 


U^3 


Dl A/f 1 AAAAAQQF^AiC 

F i JVL 1 OOOOOooUOo 


Pseudomonas aeruginosa 




Dl Aif 1 AAAAA4?D/^AO 


Pseudomonas aeruginosa 


1325 


P1M10000089D11 




1326 


P1M10000089G08 


Pseudomonas aeruginosa 


1327 


P1M10000090B11 


Pseudomonas aeruginosa 


1328 


P1M10000090F06 


Pseudomonas aeruginosa 


1329 


P1M10000090FOS 


Pseudomonas aeruginosa 
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1330 



1331 

i33r 



Clone name 



P1M10000091D02 



P1M10000091E09 



Organism 



\Pseiidomo}7as aeruginosa 



\Pseudomonas aeruginosa 



P1M10G00091G10 



1333 



P1M10000092B02 



1334 



1335 
1336" 



P1M10000092B10 



P1M10000092D09 



\Pseitdomonas aeruginosa 



\Pseudomonas aeruginosa 



\Pseudomonas aeruginosa 



\Pseudomonas aeruginosa 



P1M10000092E02 



1337 
"1338" 



P1M10000092F05 



\Pseudomonas aeruginosa 



VPseudomonas aeruginosa 



P1M10000093A03 



\Pseudomonas aeruginosa 



1339 



P1M10000093B09 



1340 



P1M10000093C08 



\Pseudomonas aeruginosa 



iPseudomonas aeruginosa 



P1M10000093E09 



\Pseudomonas aeruginosa 



1342 



P1M10000093F03 



1343 
1344 



P1M10000093H07 



VPseudomonas aeruginosa 



IPseudomonas aeruginosa 



P1M10000094F04 



iPseudomonas aeruginosa 



1345 



P1M10000094H03 



\Pseudomonas aeruginosa 



1346 



P1M10000095C01 



1347 



P1M10000095C09 



1348 



P1M10000095E04 



1349 



P1M10000095G04 



1350 



P1M10000096E04 



\Pseudomonas aeruginosa 



VPseudomonas aeruginosa 



IPseudomonas aeruginosa 



IPseudomonas aeruginosa 



jPseudomonas aeruginosa 



1351 



P1M10000096EI2 



1352 
1353" 



ID2 



IPseudomonas aeruginosa 



IPseudomonas aeruginosa 



4.1 



IPseudomonas aeruginosa 



1354 



S1M10000001A05 



1355 
1356 



S1M10000001A08 



\Staphylococcus aureus 



\Staphylococcus aureus 



S1M10000001A09 



{Staphylococcus aureus 



1357 



SIMIOOOOOOIAIO 



1358 



S1M10000001C06 



1359 



SIMIOOOOOOIDOI 



1360 
1361 



SIM10000001D02 



S1M10000001D06 



1362 



S1M10000001D07 



1363 
1364" 



S1M10000001E02 



\Staphylococcus aureus 



\Staphylococcus aureus 



\Staphylococcus aureus 



{Staphylococcus aureus 



\Staphylococcus aureus 



\Staphylococcus aureus 



{Staphylococcus aureus 



S1M10000001E04 



1365 



S1M10000001E05 



1366 



S1M10000001E09 



{Staphylococcus aureus 



\Staphylococcus aureus 



{Staphylococcus aureus 



SIMIOOOOOOIEIO 



1368 



SlMlOOOOOOlEll 



1369 



S1M10000001F02 



1370 

IItT 



S1M10000001F04 



iStapljylococcus aureus 



[Staphylococcus aureus 



{Staphylococcus aureus 



IStaphylococcus aureus 



S1M10000001F08 



1372 



S1M10000001F09 



1373 



SIMIOOOOOOIFIO 



1374 



SlMlOOOOOOlFll 



iStaphylococciis aureus 



{Staphylococcus aureus 



{Staphylococcus aureus 



xStaphylococcus aureus 



SIMIOOOOOOIGOI 



1376 



S1M10000001G07 



1377 
1378" 



S1M1000QQ01G08 
SIMIOOOOOOIGIO 



{Staphylococcus aureus 



{Staphylococcus aureus 



{Staphylococcus aureus 



[Staphylococcus aureus 
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1379 


S1M10000002A02 


StUDhvIococcus aureus 


1380 


S1M10000002A09 


StQphylococcus aur&its 


1381 


S1M10000002A10 


StOplTVl OCOCCUS QUVBUS 


1382 


S1M10000002AI2 


Stapltylococcus aureus 


1383 


S1M10000002B01 


Staphylococcus aureus 


1384 


S1M10000002B03 


Staphylococcus aureus 


1385 


S1M10000002B04 


Staphylococcus aureus 


1386 


S1M10000002B05 


Staphylococcus aureus 


1387 


S1M10000002B06 


Staphylococcus aureus 


1388 


S1M10000002B07 


Stapljylococcus aureus 


1389 


S 1 M 1 0000002B09 


Staphylococcus aureus 




S 1 M 1 0000002B 1 1 


Stauhvlococcus aureus 


1 '^01 
voy 1 




Stanhvlncficcu^ mtrpiiK 




O 1 AVI 1 l/UUUU vi^^U7 






d i iVl 1 UUl/UUs/^K^ 1 1/ 






O I iVl 1 UUUUUU^^ i 1 








Skt^jnln}] /rmro^tv 


1396 




^t/inh\)] fi^nf*f*ii^ ^nMi^^jtvf 


1397 


S 1 M 1 0000002D02 




1398 


S 1 M 1 0000002D03 


Sit^nliivlncnmt^ nisrf>tj^ 


1399 


S 1 M 1 0000002D05 




1400 


S 1 M 1 0000002D07 




1401 


S1M10000002D08 




1402 


S1M10000002D10 


^tnnPr\)1 n/*/^f*f^'tiv /Tiy»'^?ic 


1403 


S1M10000002D12 


tJtW*JJft^l\J\^%JLfi^lto t4 i4r Clio 


1404 


S1M10000002E01 


Slt/inPrx)] nr'i^r'/^iiv /7?/»*/37Jc 


1405 


S 1 M 1 0000002E02 




1406 


S 1 M 1 0000002E07 




1407 


S 1 M 1 0000002E09 

4^ X XTX M. Www W^tf^wX^*/ 




1408 


SlMlOOOOOO'^Ell 




1409 


S1M10000002E12 




1410 


S 1 M 1 0000002FO 1 


^t/mlfK}! nr*nf*r*uv /niv^itv 


1411 


S1M10000002F02 

' XvX A v w w w w\/««X ^r^* 




1412 


S1M10000002F04 




1413 


S1M10000002F09 


StanhvlcicncctiK nuwem^ 


1414 


S1M10000002F12 


StaDltvlocnccuK otir^ii^ 


1415 


S1M10000002G01 


Stanhvlnc^ccn^ ntirpu^ 

I^K*'-'^*-'t'»^ Mfc> UM/ MO 


1416 


S1M10000002G03 


Staryhvlocciccii^ tiiirpii^ 

wi-Mt//* yn/fc^ M»j 1.4 Mr w MO 


1417 


S1M10000002G05 


Stanhvlocncctis tmreu^ 


1418 


S1M10000002G06 


Staohvlocnccus aureus 


1419 


S1M10000002G07 


Stanhvlocncciis onrett^ 


1420 


S1M10000002G08 


StcmltvlocnrciiK niire.u^ 


1421 


S1M10000002G09 


StatjJtvIocncfjii^ our^tt^ 

ft>'>Ml^f •^•tyw> VVV^Mw MM/ wMO 


1422 


S1M10000002G10 


Stanhvlficf%mt^ /ruw^i^ 

*J* l^^yf fjr* V** C/W »i» MM/ C? « faJ 


1423 


S1M10000002G11 


Staphylococcus aureus 


1424 


S1M10000002G12 


Staphylococcus aureus 


1425 


S1M10000003A01 


Staphylococcus aureus 


1426 


S1M10000003A02 


Stapfiylococcus aureus 


1427 


S1M10000003A03 


Staphylococcus aureus 
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1428 


SlMl 0000003 A04 




1429 


S1M10000003A06 


StQDJivlococcux aiir^ti^ 


1430 


S1M10000003A07 




1431 


S1M10000003A08 




1432 


S1M10000003A10 




1433 


S1M10000003A11 




1434 


S1M10000003B06 




1435 


S1M10000003B08 




1436 


S1M10000003B09 




1437 


S1M10000003B12 


ijiuffnyiucoccus oiirCtdS 


1438 


S1M10000003C06 




1439 


S 1M10000003C07 


StQphylococcTJs CtUfBtlS 


1440 


S1M10000003C10 




1441 


SlMl 0000003 C 1 2 


^^i^T^W^\l9 ^\^£\^^^§C^ 

oiuf/nyiucoccus dursus 


1442 


SlMl 0000003D05 


oiupnyiococcliS CiUrcUS 


1443 


SlMl 0000003D06 


vjh%4,^riyi\j\^%j%^%^U^ UufSZiS 


1444 


S1M10000003D08 


ijlupnyiUCOCCuS QUrQuS 


1445 


S1M10000003D10 


U»M^A#|^f C/CC/Cl^Mo idUrSJio 


1446 


SlMl 0000003E07 


Sk't^nhml nf*^^^9MV ^n»w^>mMf 

ijiupnyicfcocciMS QurciiS 


1447 


SlMl 0000003 E09 


ijiupnyiococcus dlirdiS 


1448 


S IMl 0000003E1 0 


tjiupnyiococcjis uurcziS 


1449 


SI MI 000000'? El 1 


Stophyiococcus aureus 


1450 


SlMl 000000*^ F09 

O X ItX J, \J\J\J\j\J\j O X Vf ^ 


Staphylococcus aureus 


1451 


SlMl OOOOOO^FOS 

vJ X IVX X \l\J\J\J\J\J J X. U«_/ 


Staphylococcus aureus 


1452 


SlMl OOOOnO'^Fft^i 

O X IVX A v/V/Wl,! V/ WW 


Stap/jylococcus aureus 


1453 


SlMl 0000003F07 


oiapityiococctis aureus 


1454 


SlMl 0000003 F08 


Staphylococcus aureus 


1455 


S1M10000003F12 


tjiupnyiococcus aureus 


1456 


SlMl 0000003G03 


Staphylococcus aureus 


1457 


S1M10000003G04 


o Lupny IOC o ecus aureus 


1458 


S1M10000003G08 


Staphylococcus aureus 


1459 


S 1 M 1 0000003 G 1 0 


Staphylococcus aureus 


1460 


SlMl 0000004A04 

X Xv JL X W W\^^TX* V^T 


Stapljylococcus aureus 


1461 


SI Ml 0000004 A06 


^'f/tnlml ^amt^^m^Mtt 

ijtupnyiococcus aureus 


1462 


S1M10000004A07 


ijiupfiyiococcus aureus 


1463 


S1M10000004A1 1 

fc-* X XVA X W X X 


oiup/jyiococcus aureus 


1464 


S1M10000004A12 


mupnytocuccus aureus 


1465 


S1M10000004B03 


ijiLipriyiuQ,uci,us aureus 


1466 


S1M10000004B04 


tjitjpriyifjLffjui^iis aureus 


1467 


S1M10000004B06 


*^i*4pfiyt(jccfcou^ aureus 


1468 


S1M10000004B08 


ijiupnyiococcus uureus 


1469 


S1M10000004B09 


oiapriyiococcus aureus 


1470 


S1M10000004B11 


^tiTnlnf\ii Antv^^ip 

Lfitdf/nyiucc/cC'iis aureus 


1471 


S1M10000004C01 


^i%*pnyiococcus aureus 


1472 


S1M10000004C02 


Staphylococcus aureus 


1473 


S1M10000004C03 


Staphylococcus aureus 


1474 


S1M10000004C06 


Staphylococcus aureus 


1475 . 


S1M10000004C07 


Staphylococcus aureus 


1476 


S1M10000004C08 


Stapljylococcjis aureus 
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^loiic naiiic 


urganisin 


1 All 


c 1 \/i 1 AAA AAA/1 r^nc\ 
o 1 M 1 UU00U04L*0y 


Staphylococcus aureus 


14 /o 


C 1 A/f 1 AAAAAA/1/^ 1 A 


Staphylococcus aureus 


1 /no 


C 1 \A 1 AAAAAA/I/^ 1 O 

o 1 iVl 1 OOOUUU4L. 1 Z 


Staphylococcus aureus 


14oU 


D 1 IVl I UUUUUU4JJU 1 


Staphylococcus aureus 


l4o 1 


C 1 \y1 1 AAAAAA/H^Al 
1 M 1 UUU0UU4U03 


Staphylococcus aureus 


1 A CO 


C 1 Kyf 1 AAAAAA/fPVA/l 


Stapliylococcus aureus 


1 A Q1 


C 1 IVyf 1 AAA AAA/1 T\i\li 

o 1 M 1 U00UUU4UUO 


Staphylococcus aureus 


14o4 


CI 1k>f 1 AAAAAA/IT^AT 

o 1 M 1 0000004007 


Staphylococcus aureus 


1 /I oc 


b 1 M 1 0000004U08 


Staphylococcus aureus 


1486 


S 1 M 1 0000004D 1 0 


Staphylococcus aureus 


1487 


S 1 Ml 0000U04D 1 2 


Staphylococcus aureus 


1488 


o 1 X yf 1 f\r\f\f\r\r\ a 

S 1 M J 0000004E03 


Staphylococcus aureus 


1489 


S 1 M 1 0000004E04 


Staphylococcus aureus 


1490 


S 1 M 1 0000004E06 


Staphylococcus aureus 


1491 


S 1 M 1 0000004E07 


Staphylococcus aureus 


1492 


S 1 M 1 0000004E 1 1 


Staphylococcus aureus 


- 1493 - 


o 1 X >f 1 f\i\f\f\f\i\ /IT*? 1 

S1M10000004E-12 


Staphylococcus aureus - . _ . 


1494 


S 1 M 1 0000004F0 1 


Staphylococcus aureus 


1 AQ^ 


C 1 \A 1 AAAAAA/lirAO 

o 1 M 1 UUUUU04r0x 


Staphylococcus aureus 


1 AQf^ 
14i/0 


C 1 \A 1 AAA AAA/1 17 AiC 

o 1 iVl 1 0000004r OO 


Staphylococcus aureus 


i4y / 


o 1 IVl 1 U000004r O / 


Staphylococcus aureus 


1 i«10C 
145^0 


C 1 'KA 1 AAAAAA/I CAO 

o 1 M 1 0000004r Oo 


Staphylococcus aureus 


1 >ioo 

i4yy 


C 1 KiTI AAAAAAiHTAA 

o 1 M 1 0000004r 09 


Staphylococcus aureus 


1 CAA 

1500 


O lAvTl AAAAAA/ITl *^ 

I> 1 M 1 000U004F 1 2 


Staphylococcus aureus 


1501 


S 1 M 1 0000004GO 1 


Staphylococcus aureus 


1502 


S 1 M 1 0000004G02 


Staphylococcus aureus 


1503 


S 1 M 1 0000004G03 


Staphylococcus aureus 


1504 


S 1 M 1 0000004G05 


Staphylococcus aureus 


1505 


S 1 M 1 0000004G06 


Stapliylococcus aureus 


1506 


S 1 M 1 0000004G07 


Staphylococcus aureus 


1507 


S 1 M 1 0000004G09 


Staplrylococcus aureus 


1 CAO 

1508 


S 1 M 1 0000004G 1 2 


Staphylococcus aureus 


i5uy 


b 1 M 1 0000005 AO 1 


Staphylococcus aureus 


1 ^ 1 A 
ID lU 


C 1 Ayf 1 AAAAAA^ A A'5 

b 1 M 1 0000005 A03 


Staphylococcus aureus 


1^11 
ID 1 1 


C 1 \A 1 AAAAAA< A AC 

o 1 M 1 0U00U0DA05 


Staplrylococcus aureus 


ID IZ 


C 1 \A 1 AAAAAA< A Ail 

o 1 m 1 OOOOOOD AOo 


Staphylococcus aureus 


ID 1^ 


C 1 V/f 1 AAAAAA^ A AT 
o 1 Ml UUUUUOD AO / 


Staphylococcus aureus 


ID 14 


C 1 \ A^ AAAAAAC A AO 

o 1 M 1 UUOUOODAOo 


Staphylococcus aureus 


ID ID 


C 1 \A 1 AAAAAAC A A A 

o 1 Ml OOOOOODAOy 


Staphylococcus aureus 


ID 10 


C 1 1 AAAAAA<k A lA 
o 1 M 1 UUOUUUD A 1 0 


Staplrylococcus aureus 


1 J 1 / 


Q 1 ^yn An Annn ^ a 1 1 

o 1 IVl 1 UUUUUUD/v 1 1 


Staphylococcus aureus 


1 D 1 5 


Q 1 K/f 1 AAAAAA^tlAO 
0 1 M 1 UUUUUUDoU-Z 


Staphylococcus aureus 


1 ^1 0 
IDiy 


Q 1 1Vvf 1 AAAAAA^'OA/I 
o 1 M 1 UUOOOUD0O4 


Staphylococcus aureus 


IDZU 


Q 1 ]V/r 1 AAAAAA^O AT 

0 1 M 1 OOOOOUDJbSO / 


Staphylococcus aureus 


1521 


S 1 M 1 0000005B0S 


i^ioprjyiOL'OQfCU^ aureus 


1522 


S1M10000005B09 


Staphylococcus aureus 


1523 


S1M10000005B12 


Staphylococcus aureus 


1524 


S1M10000005COI 


Staphylococcus aureus 


1525 


S1M10000005C05 


Staphylococcus aureits 



-327- 



BNSDOCID: <WO ^01709S5A2.I_> 



wo 01/70955 



TABLE lA 
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ScqlD 

1526 



Clone name 

SIM10000005C06 



Organism 



1527 
T528" 



SIM10000005C09 



Staphylococcus aureus 



Staphylococcus aureus 



SJMI0000005C11 



1529 
T530" 



S1M1000000 5D01 
SI 



Staphylococcus aureus 



Staphylococcus aureus 



1M10000005D02 
S1M10000005D03 



Staphylococcus aureus 



J53) 
1532 



Staphylococcus aureus 



S1M10000005D04 



1533 



S1M100GOG05D05 



1534 



S1M10000005D06 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1535 



SIM10000005D07 



1536 
1537" 



S1M10000005D08 



Staplrylococcus aureus 



Staphylococcus aureus 



S1M10000005D09 



1538 



S1M10000005D11 



1539 



S1M10000005D12 



1540 



SIM10000005E01 



1541 



S1M10000005E02 



1542 
l54r 



S1M10000005E05 



Staphylococcus aureus 



Staphylococcus aureus 
Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000005E06 



Staphylococcus aureus 



1544 



S1M10000005E07 



1545 



S1M10000005E08 



1546 



S1M10000005E10 



1547 



SIM10000005E11 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



SIM10000005E12 



1549 
1550" 



S1M10000005F02 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000005F03 



1551 



S1M10000005F04 



1552 



SIM1000G006A03 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000006A04 



1554 



S1M10000006A05 



1555 



S1M10000006A07 



1556 

UsT 



S1M10000006A08 



Staphylococcias aureus 



Staphylococcus aureus 



Stcphylococctis aureus 



Staplrylococcus aureus 



SIM10000006A10 



1558 
1559 



S1MI0000006A12 



Staphylococcus aureus 
Staplrylococcus aureus 



S1M10000006B02 



1560 



S1M10000006B03 



1561 



1M10000006B04 



1562 

i56r 



IM10000006B07 



1M10000006B10 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staplrylococcus aureus 



1M10000006B11 



1565 



S1M10000006C02 



1566 



1M10000006C04 



Staphylococcus aureus 



Staplylococcus aureus 



Staphylococcus aureus 



1MI0000006C06 



1568 
1569 



1570 



1571 
1572 



S1M10000006C07 



S1M10000006C08 



S1M10000006C10 



S1M10000006D03 



S1M10000006D05 
S1M10000006D06 



Staphylococcus aureits 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1573 
1574" 



S1M10000006D07 



Staphylococcus aureus 



Staphylococcus aureus 
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TABLE lA 



PCT/USOl/09180 



SeqID 


done nflinc 


Organism 


1575 


S 1 M 1 0000006D08 


SitnnlfXfl nr'nf*f*fiv mMr^tj^ 


1576 


S 1 M 1 0000006E02 


StODhvIococcus aureus 


1577 


S 1 M 1 0000006E03 




1578 


S 1 M 1 0000006E04 


StoiyhvlocncciiK fiuTPtiR 


1579 


S1M10000006E07 


Staohvlococciis aureus 


1580 


S1M10000006E08 


Staphylococcus aureus 


1581 


SIM10000006F01 


StaDhxdococcus aureus 


1582 


SI M 1 0000006F02 


Staohvlococcus aureus 


1583 


S 1 M 1 0000006F03 


Staphylococcus aureus 


1 JO*x 


S 1 M 1 0000006F04 


Stauhvlocficcus attreti^ 


I JO J 


^ 1 Ml ononon^Fn6 






o 1 IVl 1 UUUUU UDvJuZ, 




1 JO / 


Q 1 \yf 1 nnnnnrt/^nn'^ 

o 1 IVl 1 LFUUUUUOVJU J 


LjiuyfrijfiijK^ijk^i^uA 1414/ 


IDoO 


o I IVl 1 \j\j\J\3\J\J\j\J\jO 




1 ^ftO 


o 1 IVl 1 UUUUUUOVJuD 


%yiupnyiUKfOcci*o aursus 


1 J^li 


O 1 IVl 1 \J\J\S\J\J\J\J\J\J / 






O llVl 1 UvUUUUOVJU7 


ot^pnyioufjccus aureus 








1593 


S1M10000006G1 1 


ij*(Ajjnyi%j\f\j%^uiM uiirtSMS 


1594 


S 1 M 1 0000007 A O'^ 




1595 


S 1 M 1 0000007A03 




1596 


S 1 M 1 0000007B0'? 




1597 


S1M10000007B1 1 

>kj M. ivx X www / X,J X X 


^tfmh\}i nfnffiiK fnn^o^iv 


1598 


S 1 M 1 0000007C02 


Lytt4fyriyi\JLfiyL't>Uj tdUrcUo 




O 1 iVl J W VUvVI / w\/*T 






O 1 IVl 1 WV/V/Uv / V-'Lr J 


KjlCijyfiyiUL^L/L'LfllO Cfu/ cfMO 


1 Ov J 


O 1 IVl 1 UvUUUl/ / 


^t/mlrxii ^nf^^tv 

tjicjji/nyit/LfUi^cii^ ciUftiUji 




O 1 IVl 1 Ul/UUUli / / 


^t/jninj] /^/^m^i^/v n^nroiiv 


1 DU J 


o 1 IVl 1 UUUUUll /L^Uo 


tjicipriyiuL^occus aureitS 


1 AHJ 
1 ou*» 


0 1 IVl 1 UUUUUU lyJUy 


oicipnyiococcuo aureus 


1 Uv.^ 


O I IVl i \J\J\J\J\}\J 1 XJ\JJ 


ijiC4jjfiyiL/L.UL^ciio cmrfiuo 


1606 


O 1 IVJl 1 \J\J\3\3\J\/ 1 LJ\3\J 


tjitdjjiiyit/f^fjui^it^ uurtfu^ 


1607 




tjlLtf/fiyitJi^UUi^tt^ CiUrtSUiS 


1608 


S 1 M 1 0000007D 1 0 




1609 


S 1 M 1 0000007D 1 1 

w X XVX X V WV/W # XJ X X 




1610 


S 1 M 1 0000007E04 

w ■ »»X X W Wv/ W / J.^\JT 




161 1 


S1M10000007E06 


^t/intTi}] nr'/^r'm^ nurpnv 


1612 


SIM10000007E07 

1 **X J www t XwW / 


kJttdL/ftyt\^\»\^K^\<ri^^ L4i4f %^t40 


1613 


S1M10000007F01 

A AvX X W WX/w / X \M X 


Of UZ/r <^f t/L>C/W>wMiJ Mm/ C?HO 


1614 


S1M10000007F02 

* *vX X vvw W V r X 


^t/inhy}! /^nnf*f*ii^ fnivi>iiv 


1615 


SIM10000007F04 

4 1»X A X/ W w W / X XJ^T 




1616 


S I M 1 0000007F08 


^trtnlTX)! /^f*/^i^f*i/v /ii/r^iiQ 
kJiLdlyr fyiUK^iJt^UU^ Mis/ ceo 


1617 


S1M10000007F09 

w * X»X J WWW / X 




1618 


S1M10000007F10 

w X XTl. X V W\/W / X XV 


tJlt4JJrlJrtlJL,L/l^L,UO iiU/CUo 


1619 


S1M10000007F11 


Staphylococcus aureus 


1620 


S1M10000007F12 


Staplrylococcus aureus 


1621 


S1M10000007G02 


Staplrylococcus aureus 


1622 


S1M10000007G03 


Staphylococcus aureus 


1623 


S1M10000007G05 


Staphylococcus aureus 
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TABLE lA 
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Organism 



1 625 I S 1 M 1 OOOO OOTGOT 

1626 5>1 Ml 0000008 AOS 



Staphylococcus aureus 



Staphylococcus aureus 



1627 



IS1M10000008A04 

(sTmToooooosaoT 



Stapfrylococcus aureus 



Stapliylococcus aureus 



1628 
1629" 



Staphylococcus aureus 



SIM 10000008 AOS 



Staphylococcus aureus 



|S1M16000008 A09 
S1M10000008A12 



StapJjylococcus aureus 



1631 
l63r 



S1M10000008B03 



1633 
1634" 



S1M10000008B04 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000008B06 



1635 S1M10000008B08~ 



1636 (S1MI0000008B09 



Staphylococcus aureus 



Staphylococcus 



aureus 



Staphylococcus aureus 



1637 
1638" 



S1M10000008B10 



1639 



IS1M10000008C05 
S1M10000008C06 



1640 S1M10000008C07 



1641 S1M10000008C08 



1642 

1643 



S1M10000008C09 



JS1M10000008D05 
S1M10000008D09 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1645 
1646" 



S1M10000008E05 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000008E08 



1647 
1648 



S1M10000008E09 



S1M10000008E10 



1 649 IS 1 M 1 00000 08F01 

1650 S1M10000008F02 



1651 IS1M1OOOOO O8F03 

1652 hsiM10000008F06 



1653 S1M10000008F08 



1654 
l65r 



S1M10000008F09 



|S1M100 00008F 1 0 
1656 SlMlOOOOOOSFir 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staplrylococcus aureus 



Staphylococcus aureus 



1657 
l65r 



S1M10000008G03 



1659 
l660" 



S1MI0000008G05 



S1M1000000 9AQ2 
1661 S1M10000009A04 



1662 J>1MI0000009A07 



1663 SIM10000009A08 



1664 
l66r 



S1M10000009A09 



S1M10000009A10 



1666 SlM10000009Air 



Staphylococcu s aureus 
Staphylococcus aureus 



Staplrylococcus aureus 



Staphylococcus aureus 
Staphylococcus aureus 



Staphylococcus aureus 



Staplrylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1667 
1668 



5>1M10000009B02 



1 6by k 1 M 1 0000009B Qr 

1 670 SlMl 0000009B '04" 

1671 $1M1QQ00Q0 9B05" 

1672 S1M10000009B06 



Staphylococcus aureus 



Stapljylococcus aureus 



Staphylococcu s aureus 
Staphylococcus aureus 
Staphylococcus aureus 
Staphylococcus aureus 
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TABLE lA 
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<i 1 M 1 oooonoo"Rn7 


iJiuJ/nyiOCOCCllS QlirGtlS 




^ 1 M 1 ooonoooR 1 o 


i^lupiTyiOCOCCUS QUI SiiS 


1 u / ^ 


^ 1 M 1 ooonoooR 1 1 


oiapnyiococcus aursus 


1676 


S 1 M 1 0OOOOOQR 1 7 


kjicijjnyiococciis uurejis 




*5 1 M 1 ooonooopo 1 


ijiupnyiOCOCCuS Clur&uS 


1 u / o 


^ 1 M 1 000000QPn7 


oiapnyiococcus uureus 




Q 1 M 1 nnnnooopos 


StQpitylococcus aureus 




0 1 IVl 1 UuUUUU7\^UO 


Staphylococcus autcus 


1 AS 1 


1 ivi 1 uuuuuuyC'U / 


StapJjylococcus aureus 


1 /COO 


o 1 M 1 UUUUUUyi-^Uo 


Staphylococcus aureus 


loo3 


o 1 jvi 1 uuuuuuyuuy 


Staphylococcus aureus 


1 /CO/1 


c 1 Kyf 1 AAAnnnor^ 1 A 


Staphylococcus aureus 


1 iCO c 

loo5 


O 1 TV>f 1 AAAAAAn/^ 1 1 

i> 1 M 1 yj\j\j\J\}\ryy^ 1 1 


Staphylococcus aureus 


looo 


C 1 'KA 1 AAAAAAO^^A 1 


Stapljylococcus aureus 


loo / 


C 1 X>r 1 A AAAAAOFVAO 


Staphylococcus aureus 


iOoo 


Q 1 "\>f 1 AAAAA AOT^A"! 


Staphylococcus aureus 






Staphylococcus aureus - 




Q 1 \/T 1 ArtAAAAQT^A^ 


Staphylococcus aureus 


1 ^01 


*s 1 M 1 onnnnnor\o7 


Staphylococcus aureus 


1 fiO? 

1 U7.^ 


^ 1 M 1 ooononor>oo 


Staphylococcus aureus 




^ 1 M 1 noooAnor> 1 1 

O 1 IVl 1 \3\3\3\J\j\jyU 1 1 


Staphylococcus aureus 


^MA 


Q 1 M 1 nnnnnnoPn7 

o 1 IVl 1 \3\3\}\J\J\3i7m1\jJL 


Staphylococcus aureus 


107^ 


d 1 ivi i ui/uifi/uyniio 


Staphylococcus aureus 


loyo 


C 1 \A 1 AAAAAAQUAC 


Staphylococcus aureus 


1 AOT 


C 1 "Nyt 1 AAAAA AOCAO 


Staphylococcus aureus 


1 AOS 


C 1 Kif 1 A AAAAA017 1 1 


Staphylococcus aureus 




C 1 "KA 1 AAAAAAOC 1 O 


Staphylococcus aureus 


1 /uu 


C 1 A>f 1 AAAAAAOCA 1 


Staphylococcus aureus 


1 /U 1 


o 1 M 1 uuuuuuyr Uz 


Staphylococcus aureus 


1 TH') 
1 


Q 1 1 AAAAAAQT^A"! 


Staphylococcus aureus 


1 /Uj 


Q 1 Ayf 1 AAAAAA017A^ 

o 1 IVl 1 UUuUUUyJrUj 


Staphylococcus aureus 


1 7f\A 
1 /UM> 


CI \/f 1 AAAAAAOPA/^ 

o i IVl 1 uuuuuuyr uo 


Staphylococcus aureus 




o 1 ivi 1 uuuuLFuyru / 


Staphylococcus aureus 




^ 1 M 1 ooononoFoo 


Staphylococcus aureus 


1707 


^ 1 M 1 ooonnooF i n 


Staphylococcus aureus 


1708 


^ 1 I ooonooor507 


Stap/jylococcus aureus 


1709 


^ 1 M 1 nononoonn'^ 

O 1 IVl i \J\3\3\l\3\M^\S\j J 


Staplrylococcus aureus 


1710 


<s 1 M 1 OOOOOOQHOS 


Staphylococcus aureus 


171 1 
1/11 


<s 1 M 1 oonnooono^ 


Staphylococcus aureus 


1712 


1 M 1 oonoooQno7 


Stapfiylococcus aureus 


1713 




Staphylococcus aureus 


1714 


*s 1 M 1 ooooooon 1 0 


Stapfiylococcus aureus 


171 S 
1 / 1 ^ 


^ 1 M 1 OOOftOOQn 1 1 

O 1 IVl 1 UUUU 1 J. 


Staphylococcus aureus 


1716 
1/11/ 


^ 1 M 1 nononnoFTn i 

o 1 ivi 1 \j\i\j\3\M\Jz7rx\j J 


Staplrylococcus aureus 


1717 


S1M10000009H02 


StODhvIocnrcTJ^ nurfu^ 


1718 


S1M10000009H03 


Staphylococcus aureus 


1719 


S1M10000009H05 


Staphylococcus aureus 


1720 


S1M10000009H07 


Staphylococcus aureus 


1721 


S1M10000009H09 


Staphylococcus aureus 
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1722 S1M1OOO0009H11 



1723 \SIM1000Q011AQ2 



1724 ISIMIOOOOOIIAOS" 



1725 
1726" 



(S1M1000001 1A04 
5>1M10000011A06 



TABLE lA 



PCT/USOl/09180 



Organism 

Stapliylococcus aureus 



Staphylococcus aurem 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1727 [SlMlOOOOOllB Ol 
blM10000011B02 



1728 



1790 



1730 |S1M10000011 B04 

1731 S1M10000011B05 



1732 ISlMlOOOOOllCOr 



StaplTylococcus aureus 



Staphylococcus aureus 



Staphylococcus atireus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1733 iSlMlOOOOOllCOS 



1734 |S1M10000011C06" 



1735 ISlMlOOOOOUDOr 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1736 (SlMl 000001 1D02 
i>lM10000011D04 



Staphylococcus aureus 



1737 
1738 



S 1 Ml 00000 11D06 



1739 IS1M10000011E Q2" 
J 740 5iJJV110000011E03 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcm 



^aureus 



1741 S1M10000011E04" 



1742 SIMIOOOOOIIFOI 



1743 IS1M10000011F03 



1744 S 1 Ml 000001 1F04 



1745 S1M10000011F06 



1746 SlMlOOOOOllGOl 



1747 S1M10000011G03 



1748 \SIM\OQOOO\IG04 



1749 fSlMlOOOOOTlGOr 



1750 S1M10000011G06 



1751 JilMlOOOOOllHOl 



1752 S1M10000011H03 



1753 S1M10000011H04 



1754 ^>1M 100000 12A02 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphyflococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1755 |S1M10000012A06 



1756 bl Ml 0000012 AOS 



1757 SIM 100000 12 A09" 



1758 |S1M10000012A10" 



1759 
1760 



S1M10000012A11 



S1M10000012B0I 



1761 blM 100000 12B05 



1762 S1M10000012B06" 



1763 
T764" 



[S1M10000Q 12B07 
h^lM10000012Bll 



1765 i>lM10000012C01 



1766 S1M10000012C03 



1767 5>IMI0O00OI2C04 



1768 |SlMlQ 000012COr 

1 769 S 1 M 1 00000 12C06" 

1770 5>1M10000012C11 



Staphylococcus aureus 



Staphylococc us aureus 
Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 
Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staplylococcus aureus 
Staphyloc occus aureus 
Staphylococcus aureus 
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1771 


S1M10000012C12 


i^iupnyioQfOccus cmrsiis 


1772 


S 1 M 1 00000 1 2D04 


^t/jnlrxi] /"fttf^i/v 
O ( iUjJr l^l t/lo C/L" C MO UZtrxS 14^ 


1773 


SlMl 00000 12D06 


Sit/inPrxj] n/^f^r'/^itv /T»/r'^»/C' 


1774 


S1M10000012D07 


\t/3nlT\}l nf/^f*/^iiv /Tur^i/v 


1775 


S1M100000I2D08 




1776 


SlMl 00000 1 2D09 




1777 


S1M10000012D12 


^t/7nh'\}] f\^/^/^/^nv /Tr7/t»^'»/P 


1778 


SlMl 000001 2E01 


tjtujfjnyiooocC'U^ Qur&iis 


1779 


SlMl 00000 1 2E02 




17X0 




oiupriyiococcus aureus 


I / O 1 


m A/f 1 ononn i oven 


oicijjijyiouocciis aursus 


17R9 


O X IVX X \J\J\J\f\3 1 ^C»l/0 


tjiapnyiococcus aui sus 


1 78*^ 
1 / 


^ 1 M 1 nnonm 7F 1 7 


Staphylococcus aureus 


1 7R4 


^ 1 A/f 1 nnonn 1 9Fnii 

o X IVX X \iv/vv/i/ X u*t 


Staphylococcus aureus 


178^ 

1 / 


^1 Ml nnnnn 1 9Fn7 


Staphylococcus aureus 


1786 


SlMl nnnnn 1 7FnR 


Staphylococcus aureus 


- 1787 - 

J. / o / 


siMinnnnni7FnQ — ■ - - - - - 


Staphylococcus aureus 


1788 


siMinnnnni7Fin 


Staphylococcus aureus 


1789 


S1M10000012F1 1 

\J X XwM. X \J\J\J\J\J I ^X 1 1 


Staphylococcus aureus 


1790 


siMiooonni2Fi7 

<J Xl^X.X\J\J\J\J\f x^x xJj 


Staphylococcus aureus 


1791 


s 1 M 1 ooonn 1 200 1 


Stapltylococcus aureus 


1792 


SlMl nnnnn 1 7f»n9 


Staphylococcus aureus 


1793 


S 1 Ml 00000 1 2O0'? 


oiapnyiucoccus auieus 


1794 


SlMl noonn 1 9r?n/? 

0 1 iVX X \J\J\J\J\J X ^vJl/O 


Staphylococcus aureus 


170S 


SlMl nnnnn 1 7rsn7 


Staphylococcus aureus 


170^ 

1 / 7W 


SlMl nnnnn 1 9r^nft 

o X IVX X UUUUU 1 ^vJUO 


Staphylococcia aureus 


1707 


SlMl nnnnn 1 i n 


Staphylococcus aureus 


1 / ~o 


SlMl nnnnn 1 7Hn^ 

O X XVX X \J\J\f\J\J X xxxv/«? 


Staphylococcus aureus 


1700 


SlMl nnnnn i ounft 

0 1 IVX i UUUUU 1 ZflUo 


Staphylococcus aureus 


1 Ol/V/ 


SlMl nnnnn 1 7Mno 
o xxvxxuuuuu xznu!7 


Staphylococcus aureus 


1 OLf I 


siMinnnnm7T-Ti n 

O 1 iVX X \J\J\J\J\J I JmXX 1 U 


Staphylococcus aureus 


1802 


si Ml nnnnn 19H1 1 

X IVX X \J\J\J\/yJ X zn X X 


Staphylococcus aureus 


1803 


siMinnnnni^An9 


Staphylococcus aureus 


1804 


SlMl nnnnni'^AO'^ 


Staphylococcus aureus 


1805 


S1M10000013A0S 


oiupnyiococcus aw eus 


1806 


SIMl 00000 13 A07 


Staphylococcus aureus 


1807 


SlMl 00000 1 3 AOS 

k— ' X XwX X\J\J\/\J\J X mJX^\/0 


Staphylococcus aureus 


1808 


S1M10000013A09 


oicipnyiucoccus aureus 


1809 


S1M10000013A10 


tj tup nytococcus aureus 


1810 


S1M10000013A11 




1811 


S1M10000013A12 


Staphylococcus aureus 


1812 


S1M10000013B02 


Oiupnyiococcus aureus 


1813 


SlMl 00000 1 3B03 

A ATA A W wW w X ^XJ\JJ 


oiuptjyiococcus aiueus 


1814 


SlMl 00000 1 3B04 

\J X ^TX X X Jxjyj*T 


oiapnyiococcus aureus 


1815 


S1M10000013B05 


Staphylococcus aureus 


1816 


S1M10000013B06 


Staphylococcias aureus 


1817 


S1M10000013B07 


Stapltylococcus aureus 


1818 


S1M10000013B09 


Staphylococcus aureus 


1819 


S1M10000013B11 


Staphylococcus aureus 
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1820 


SIM10000013C03 




1821 


S1M10000013C05 




1822 


S1M10000013C07 


StQTihvlncnccuK aiiv&n^ 

kJ^t^^^W tJrl-v^\J%i»\flni3 MAC/ wACa> 


1823 


S1M10000013C08 


tJAC>«A/«( VwwwWM*> Mur CAfi> 


1824 


S1M10000013C09 




1825 


S1M10000013C10 


^tnnhx}] rhrri/^/^UK /Tfyf^/c 


1826 


S1M10000013C11 


ijlU^r lyt L/L> l/b> Cf t> l4Uf (kM^ 


1827 


S1M10000013C12 






S 1 M 1 00000 1 3D08 




182Q 


S 1 M 1 00000 1 3n09 




1 OJ\J 


SI Ml 000001 3r>1 1 




1 1 

i 1 


O 1 IVl 1 \J\J\j\j\J \.JCj\J 1 




1 si'^'y 


i3 i XVI 1 l/l/t/t/i/ 1 -/JJil/^ 




1 OJJ 


^ 1 iv/f 1 nnnnn i '^Pn4 


ijioff/jyioCfOCCus our&uS 


1 O^H 


^ 1 1V4 1 nnnnn i ^pn^ 

0 1 IVl 1 UUUUl/ 1 ^XZiUO 


ijiupnyiococcus cnirsus 


1 OJJ 


<s 1 M 1 onnnn i "^fhr 

O 1 IVl i \J\3\j\j\J 1 JCvO 


OlUffrjyiUC'UCCmiS OJirSliS 




O 1 IVl 1 VFvlViwU 1 jC/V" 


oicipnyiococCliS cmrsus 


1837 


0 1 ivi 1 \3\j\j\j\j 1 DaZt X V 


oiapnyiococcus uurcus 


1838 


s 1 Ml nnnoo i '^ph'j 

o 1 ivi 1 1 3V 


olopnytococclis Qur&us 


1839 


SI Ml nonnni '^vvi'x 

O liVll V/WUtfVfl jJT UJ 


ijiupnyiococclis aiir&us 


1840 


o 1 ivi 1 \3\i\j\j\j xjr vO 


oiapnyiucocczis aureus 


1841 


O 1 IVl 1 liliVfVx/ LDrsj / 


Ljiuprtyiococczis aureus 




SI Ml nnnnm ^FHR 


Staphylococcus aureus 


1 OH J 


o 1 ivi 1 uuuuu 1 or %jy 


Staphylococcus aureus 


i 0*tH 


o 1 IVl 1 uuui/Vj 1 or I £m 


tjiapiTyiococcus aurstis 


1 R4^ 


O i iVi i LFV/UUU 1 DVJM 1 


^lapnyiococcus aureus 


1 R4A 
1 OHO 


s 1 M 1 onnnn i rin4 


Staphylococcus aureus 


1 R47 
1 OH / 


SI Ml nnnnm "^nn^ 

o 1 IVl 1 uuuuu 1 JVJU-) 


Staphylococcus aureus 


1 R4R 
1 oHo 


s 1 Tv/Ti nnnnn i ^rin/^ 

ij 1 iVl 1 uuuuu lOkJUO 


Staphylococcus aureus 


1 R4Q 


SI M 1 nnnnm 3r;n7 

O 1 IVl 1 uuuuu 1-JvJU / 


oiapnyiococcus aureus 


1 o 


s 1 M 1 nnnnm '^ri 1 n 

O 1 IVl 1 \J\j\j\J\J U\J 1 U 


Staphylococcus aureus 


1 O.^ 1 


s 1 M 1 onnnn i 1 1 

o 1 ivi 1 uuuuu 1 ^VJ 1 1 


Staphylococcus aureus 


1852 


SI Ml 000001 3G1'> 


lOiapnytococcus aureus 


1853 


s 1 M 1 onnnn 1 3 Rn'^ 


oiapnyiococcus aureus 


1854 


S 1 M 1 00000 1 3H04 


oiapriyiococczis aureus 


1855 


s 1 M 1 onnnn i iHns 


hjiapnyiococcus aureus 


1856 


S 1 M 1 00000 1 3H07 

fcJ X XVX X WV/W J •^IJV / 


oiapfiytococciis aureus 


1857 


s 1 M 1 onnnn i ivino 


ijiapfTyiocuccus aureus 


1858 


SIM 100000 13H 10 

O 1 XVI X x/V/VrV/V/ X JXl X V7 


Oiapnyiococcus aureus 


1859 


S1M10000013H1 1 


0<U^/I^X C/OC/CC MO C4M/(fM«3 


1860 


SI Ml 000001 4A0"> 


kjiLipnyi ULf uu C- iio cj urcfu^ 


1861 


S1M10000014A03 

w X ATA A WV/W X ~XTk.V/«/ 


i3l '-«/^/ » ^* C/C L/C O Mi3 WW/ c 


1862 


S 1 M 1 00000 1 4 A05 




1863 


SlMl 000001 4 A07 

O 1 XVA X X/X/vW 1 "T./^X/ / 


oiupnyiUQOcclis aureus 


1864 


S1M10000014A08 


Staphylococcits aureus 


1865 


S1M10000014A11 


Staplrylococcus aureus 


1866 


S1M10000014A12 


Staphylococcus aureus 


1867 


SlMl 00000 14B01 


Staphylococcus aureus 


1868 


S1M10000014B02 


Staphylococcus aureus 
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1869 


S1M10000014B03 


StciTDhvlococciis aureus 


1870 


S1M10000014B04 


Staphvlococcus aureus 


1871 


S1M10000014B05 


StQuhvlococcus aiirsiiK 

h^^^^L^ t »K * Ik/V^ w •Aw 4^Xfr wMO 


1872 


SI Ml 000001 4B06 


Staphylococcus aursus 


1873 


SI Ml 000001 4B07 


Staphylococcus aureus 


1874 


S1M10000014B08 


Staphylococcus aureus 


1875 


S1M10000014B10 


SiaDhvlococciis aiirstts 


1876 


S1M10000014B11 


Staohvlococctis aureus 


1877 


S1M10000014B12 


Staphylococcus aureus 


1878 


S1M10000014C01 


StaDhvlococciis aureus 


1879 


S1M10000014C05 


Staohvlococctis aureus 


1880 


S 1 M 1 00000 1 4C06 


Stonhvlococi*!!^ /iut^m^ 


1881 


S 1 M 1 00000 14C07 




1882 


S 1 M 1 00000 1 4C09 




1883 


S1M10000014C10 


tJlLM^f tjfl (/(,> c/u W UO \*Ui tfiiA 


1884 


S1M10000014C11 


StnnProJ/^r'^r'r'iJv miT^iv 


1885 


S1M10000014C12 




1886 


S1M10000014D03 




1887 


SIM 1 00000 14D06 


StanhvlocfiCiTus /mrf^ijv 


188S 


S1M10000014D08 


Stfinl'T\}Jnr*^^f*niiv /jnrf>tjv 


1889 


S1M10000014D09 


Lf* %>4jyf IJ/l C/ww Mu UUf Cm J 


1890 


S1M10000014D10 

A A Www X 1 X W 


StanhvlocncdJ^ irurfux 


1891 


S1M10000014E01 

X 2 \/ w w W J ^T.^^w X 


Sfonhvlocnccw aur^uv 


1892 


S 1 M 1 00000 1 4E04 

kJ X J»A X \J\/\I\J\J 1 ^J_*\/*T 


^tnnl^y}! nf*nr'f*iiv mtr^^iQ 


1893 


S1M10000014E05 




1894 


SIM 100000 14E07 




1895 


S 1 M 1 00000 1 4E08 


\JlL*^flj/l%Ji^iJLfLfll^ UUf alio 


1896 


S 1 M 1 00000 1 4E0Q 


kjlUJJrf^l\J^%Jl^*^li^ UUf cuo 


1897 


S1M10000014H10 




1898 


S1M10000014E12 

X XVX X w\^ w w w X ^T^_^ X 




1899 


SlMl 000001 4F02 

X XvX X w w w wV/ X ^tX 


ijiujjffVUJLtfj^LfUo uuraui^ 


1900 


SIM 100000 14F03 

^ X 1 »X X V w w w\/ X ^TX, 




1901 


S1M10000014F04 




1902 


S1M10000014F05 


Stfinhrv] nrf^f*f^ijv /ntrefiMv 


1903 


S1M10000014F08 


StnnJTvl ti/^rt/^/^ijv /iwr^MC 


1904 


S1M10000014F09 


StrfriJT\}1nf*fit*f*ttv /jur^ijv 


1905 


S1M10000014F10 


Stonltvlocnccu^ mirfni^ 


1906 


SIM] 00000 14G02 


StanJtvlococci/v /lufi^n^ 


1907 


S1M10000014G04 


Star> hvl ococcu v tiurpti k 


1908 


S1M10000014G06 


Stanlxvlococcus aiireuK 


1909 


SlMl 000001 4G07 


Staohvlococctis oureu^ 


1910 


S1M10000014G08 


Stoohvlococcu^ ntif^it^ 


1911 


S1M10000014G12 


Staohvlococcu^ /turfite 


1912 


SlMl 00000 14H02 


Sttinhvl ococcu V nijr^w 


1913 


SlMl 00000 14H03 


Staphylococcus aureus 


1914 


S1M10000014H04 


Staphylococcus aureus 


1915 


S1M10000014H05 


Staphylococcus axireus 


1916 


S1M10000014H06 


Staphylococcus aureus 


1917 


S1M10000014H07 


Staphylococcus aureus 
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1918 


SI Ml 00000 MHOS 


LJ t LAX// »K» W^ WW w ■••> M Wr w MO 


1919 


S1M10000014H11 


StcmJivlococcus aureus 


1920 


S1M10000015A02 


Stanhvlocnccus aureus 


1921 


S 1 M 1 00000 1 5 A03 


Stanhvlocnccus nursuv 

L^SMX^f WW Www tSO MM* wMO 


1922 


S 1 M 1 00000 1 5 A05 


St/inhvl/it*ncciix /ntf^i^ 


1923 


S 1 M 1 00000 1 5 A 06 

X xvx. X w \> vy \j X w/xx\^w 


Sl^nhvl/yc/iccijv ouy^u^ 


1924 


S 1 M 1 00000 1 5 A09 


^tnnh\}1 /n/f^iyc 


1925 


S1M10000015A10 


iJi%^t/t tjri WW WW w UO UiSf whO 


1926 


SIM10000015A11 


OibiJ^f /^*C/i^C/W wXiO L4U/ wM<> 


1097 








^ 1 M 1 00000 1 5B02 


^tfinln}) rtf*/^/*/*9Mv /T9Jt*^iiQ 

kJfM^r/^»C/w(/wwx<i> €4t€f 


1 090 




^tftnhyil ^nii^o^iv 




Q 1 A/1 1 nnnno i sror 

O 1 IVl 1 UUUUW 1 ^X3V/0 




lyj 1 


Q 1 1 nnnno i sroo 


Slt/Tnhyil i'W*n/^/*itv /"niifo^MC 


10^9 


0 1 iVx 1 Vl/vl/l/ i X 1/ 


iJf C4^<r/p»C/wC/wC icd CiUrtiti^ 


1 0'^'^ 


Q 1 ]V4 1 nnnnn i ^r^n i 


kjiujjfiyiucoccus cmreiis 




Q 1 iv/T 1 nnnnn i ^r'n9 

O 1 IVX X \f\J\J\J\J X 






Q 1 A/f 1 nnnnn i ^pn'^ 


oiupfTytococcus aureus 


1 7jO 




oiupijyiocucciis aureus 




O X IVX X \J\J\J\f\J X V-/V/U 


oiapnyiucoccus aureus 




1 M 1 nnnnn i sens 

O X XVX X \J\J\J\I\M X 


ijiupnyiucucifUS aureus 


i7jy 


Q I vf 1 nnnnn 1 in 


oiapnyiococcus aureus 


17*tU 


^iMinnnoni *5P19 


^lapr^iococcus aureus 


1 Odi 

17*+ 1 


^ 1 M 1 nnnnn i snn9 

O 1 IVX X \J\f\J\J\J 1 «J J-/V/Z> 


Staphylococcus aureus 


1 049 

I 7*T^ 


<5 1 M 1 nnnnn i snni 

O X XVX X \J\J\J\J\J X ^l^vJ 


Staphylococcus aureus 


;943 


S 1 M 1 000001 5D04 


oiapfiyiucoccus aureus 


1944 


^ 1 M 1 nnnnn i snns 

fcj X iVX X \J\J\J\J\J X .^X-/VU 


oiapnyiococcus aureus 


1945 


S 1 M 1 00000 1 5n06 


tjiupnyiucoccus aureus 


1946 


^1 Ml 000001 5D19 

O X XVX X V Wx/w X mJM^ X^ 


oiapfTyiococciis aureus 


1947 


S 1 M 1 00000 1 5E0'5 

u X xVX X V/W/Vw X a/X^V/^ 


ijiupriyLUL.UL>L-i4o ciurtiuo 


1948 


S 1 M 1 00000 1 ^FO*^ 

O X IVX X \J\J\J\J\I X J±J\JJ 


ijiapnyi(jcocous aureus 


1Q40 


^ 1 M 1 nnnnn i sfo^ 

kj X XVX X W V/ V/\/ X .^X^wU 


^t/'wT\rt\t1 /\/^^^^*tt^ ^-ttw^tte 

tjiapnyiococcus aureus 


1950 


S 1 M 1 00000 1 5E07 

1^ X IVX X WUVv X a/lJrV / 


LjiLipnyiwui/i^t^uo uitreus 




m M 1 nnnnn i sFno 

O XXVX X V/VivV/V/ X«/X-»\/7 


kjiupnyiucoccus aureus 


1959 


siMinnnnm sFin 

O X iVX X \J\J\J\J\/ X JM-t X V 


oiaptjyiucocous aut eus 




<s 1 M 1 nnnnn i sf 1 1 

O 1 XVX X \J\J\J\/\J X JCt X X 


ijiapnyiococcus aureus 


1954 


SI Ml 000001 5E12 

O X IVX X v/vK/X/V X alfr X ^ 


oiapnytijcoci^us aureus 


1955 


S 1 Ml 000001 5F01 

U X XVX X V/v/V/V/V/ X -m/X \J X 


iJli4petyiLf\^L/l^LfU^ LdUreUo 


1956 


S 1 M 1 00000 1 5F02 

W X XtX X Ww vV X a^X 


ijicipriytijULn^i^us aureus 


1957 


S 1 M 1 00000 1 5F03 

X XTX X V w WW X ^X 


Slt/mlfX)] nrrk/^/^tv /rtif^itc 
tjiup/iynjLfL/i^i^u^ cturezto 


1958 


S 1 M 1 00000 1 5F04 

X XVX X v Vw W XJX 


kjtidpriynjOL/L'^'Uo uurt^u^ 


1959 


S 1 M 1 00000 1 5F06 

KJ X XTX X vV/WV/ X wfX WW 


ijisupityiuLfiji^^u^ ciureuo 


1960 


S 1 M 1 00000 1 5F07 

fcj X XTX X WWWwW X mJX W / 


t^tLip/tyiijuLfLrL'i*^ aureus 


1961 


S 1 Ml 00000 1 5F08 

w X XTX X www WW X ^X WW 


ocUjprf #|'cc/wcywwCf A uut eiiA 


1962 


S 1 Ml 00000 15F09 


Staphylococcus aureus 


1963 


S1M10000015F10 


Staphylococcus aureus 


1964 


S1M10000015G01 


Staphylococcus aureus 


1965 


S1M10000015G02 


Staphylococcus aureus 


1966 


S1M10000015G03 


Staphylococcus aureus 
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1967 


S 1 M 1 00000 1 5 G04 


^tnnh\>] nf*/^i*/*uK /5m»*^*/c 


1968 


SlMl 00000 15G05 




1969 


S1M10000015G06 


kJt XAL/t *jr» Wbr Wb W MO M CCf C UiJ 


1970 


SlMl 00000 15G07 


Stonhvlficficcu^ Qur&ti^ 


1971 


SlMl 00000 1 5G08 


Stun hvl nf*nccii k oiiffiA ? 

4J« %A£jt WL> I/O W MO M Mr UaJ 


1972 


SlMl 00000 1 5G09 


kjHAfyfl^t\J\i'\J\»*m'U^ MCI/ CCfaJ 


1973 


S1M10000015G10 




1974 


SI MI 000001 SGI 1 




1975 


SlMl 00000 1 SH04 


StrtnJTX}} n/*/^^/*uv /Ttir^tj^ 


/o 


^ 1 iv/T 1 nnnno i swofi 

0 1 IVJl i VrU VrUv 1 •>Xx\/ll 




1077 


^ 11V4 1 onnno 1 A A n'^ 




107R 
/o 


Q 1 ivyf 1 nnnnn 1 A A 


oifuffftyiococuu^ uurtmA 


107O 






1 0fiA 


Q 1 iv>f 1 nnnnn 1 A A n7 


OlOpt^lOCOCCiiS QUrBuS 


1 70i 




OlupnyiOCOCCUS Qw€US 


1 0S7 

1 


SI Ml onnoni aa i n 


oiapnyiococcsis cntrsus 






Oiopnyiococcus uur&us 




SlMl 00000 1 

tJ X IVX X www X UDw^ 


oiuf/nyiococcus ourdis 


1985 


SlMl 00000 1 6B05 

k7 X XVJl X WW WW X 




1986 


SlMl 00000 1 6B06 


o/Cf^/z^/C'C'C/C'L.Mo (Aiimu^ 


1987 


SlMl 00000 1 6B07 

^ X XVX X www WW X VXi.' w / 


^t^nn\ii nf*f\f^f*tic An/t*^*/c ' 
i3*u^//^»C/CC/OCMO tilir&UtS 


1988 


SlMl 00000 1 6B0S 

X IVX X Wwww W X wXJwO 


.^//Tl^/nj//l/*/)/*/*9/e /ll/f*0*/c 
OiCl^//^K»wC' wCCuo uurtstio 


1989 


SlMl 00000 1 6B09 

X iVX X \J\J\J\J\J X VJUwZ^ 




1 yy\j 


SI Ml Oftonni ABirt 

0 1 iVl 1 \J\f\J\ivf 1 \jO X \I 


oicipnyiococcus cmr&us 


1001 
i yy 1 


SI Ml onnnn i^=»Bi i 


tjiupnyiococcus aursus 


10Q7 




^7^,^V^Mm#^ 

ijiupnyitfcoccus ouretis 


1 yyj 


^ 1 M 7 nnnno i ^cn i 


i^icipnyiococcus uursus 


100 J. 


s 1 M 1 nnnnn i ^ono 

O i iVl X UV/UUw 1 O^w^ 


Olopnyiococcus oursus 


lOQS 

1 yyj 


SlMl nnnnn i ^cnd 


oiuptTyiC/cocciis dursiis 


1996 


S 1 M 1 0OftO0 1 APOS 

O 1 IVX 1 wwl7ww 1 VWw*^ 


^//mnij/:/>/^/^/*/^«/p /7*/»*^4/c> 

oiopnyiocowcus cdurciis 


1997 


s 1 M 1 onnoo i f%cnf% 


^'t/ifil'vytf r'\^^j^j^^iv> Amw/itBV 

oiup/jyiococciis Ctiircus 


1998 


S 1 M 1 00000 1 /^POR 


oiupfjyiococcus cnirsus 


1999 


SlMl 00000 1 fiCOQ 

u X XVX X WwV/W X 


i^lupfiyiOCOCCuS Cutr&US 


2000 


S1M10000016C10 

kJ X IVX X WWWW W 1 V/V^ X \J 


^i/^rtl^\tl ^/^n^^^MV ^ntw^^^tv 

ijiupnyiocuucus tuir&iis 


2001 


SIM 100000 16C1 1 

w X XVX X WW www X X X 


^t/intTxtt ^/^nr'/^^tv /i^tw^iic 
LjlCJJJtiyitJLrlJLfK,!*^ CdUfi^Uj 


2002 


S1M10000016C12 

^ X IVX 1 WW W W W 1 \J\t^ 1 ^ 




2003 


S1M10000016D01 


xS>l{JjJtiyLiJLfUL'\^Ll^ LiUf aitO 


2004 


SlMl 000001 6D02 


kjl U^f lyi LfL' LfLf X^liO ttUt C MO 


2005 


S I M 1 00000 1 6D04 

fc^ A A*A A WWWWW X WA^W^ 


ijitAjjf iytLfi^*jK*\*u^ (uumtt^ 


2006 


SlMl 00000 1 6D05 

X X* X X X v/x^%^^ 


St/mhytl nff%f*^iM^ mn^^iiv 
ijiufjrtyiij\f%ji0%^ud i4umuo 


2007 


SlMl 00000 1 6D06 

^ X XTX X V %/\/ X ^f-^^V/ V 


iJlUpriytiJlfiJi^Lfli^ €dUr&li^ 


2008 


SlMl 00000 1 6D08 

1 J.VX 1 WWWWW 1 V/X^WO 


LyicipriyiUL'UL'Oid^ ciurfius 


2009 


SlMl 00000 1 6D09 


S!t/jnh\jI^^/%^/*itv /iiif^t/c 

LJiLlJJftyitfL^LfLi'LrUO UUffiUo 


2010 


S1M10000016D10 

X X vX X \^\^\^%^\^ X X 


Lj€i4jk/riyit/i^c/(*ifiMO €4ur^iM 


2011 


S1M10000016D11 


Staphylococcus aureus 


2012 


S1M10000016E04 


Staphylococcus aureus 


2013 


S1M10000016E05 


Staphylococcus aureus 


2014 


SlMl 00000 16E06 


Staphylococcus aureus 


2015 


S1M10000016E07 


Staphylococcus aureus 
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^ 1 M 1 00000 1 fiFOR 


^t/rnPtxil ^f*nf*/"nv miwff^tv 


9ni 7 


^ 1 M 1 00000 1 /iFOO 




901 R 


SlMl 000001 6E10 


^fnry hvlnfnf^n u c niiirdi c 

C'tMl/r IK^Vw VWwMO LitUf WMtJ 


wvr 1 7 


O I iVA X W WX/ X vrXJ X I 






SI M 1 000001 6F 19 

O 1 IVX X WV/ X VFXw X ^ 




9091 


SlMl 00000 1 6F09 

iJ 1 IVX X V vv/V/vr X UX^ 


^tnnPr\}1 nfnf^/^tj^ mir(>ttK 


9099 


SlMl 000001 ^^FO'^ 




909 


SI M VnOOOO T^FOS 

i3 1 IVX X V WVU 1 V«/ 




9094 


SlMl 00000 1 6F06 






^ 1 A/f 1 nooon 1 ^FOR 

o i iVl 1 \/UU W X or wO 




ZUZO 


Q 1 A>ri nooon i />foo 




zU2 / 


Q 1 Ayf 1 nnoooi /iFl 1 






c 1 "Nyf 1 nn Ann i Ann i 






ci Nyfi nnnnni fxCWi'X 






Q 1 Ul 1 {\t\{\(Mrk 1 AD Ad 
o 1 JVl 1 UU vUl/ X OiJl/*t 


Olopnyiococctio tmrtsuo 


2U3i 


c 1 A>f 1 nnnnn i A/^n ^ 

a 1 JYl 1 UOuUU 1 OVJU J 


ijiapnyiococciia OMirtsnA 


2032 


0 1 iVl 1 UUUUU 1 OxxU J 


oiopnyiococcjis ourciis 


2033 


Q 1 \yf 1 nnnnn i AT4nzi 
0 1 JVl 1 UUUUU 1 oxiu** 


oioptiyiococcus cnireiis 


OA'S >l 

2034 


Q 1 A>f 1 nnnnn i AFrn ft 

0 1 JVL 1 UUUUU I Oxl V O 


oiupnyiucoccus aureus 


O A^ 

203!) 


c 1 iv/f 1 nnnnn i fxx i n 

o 1 JVl 1 UUUUU 1 Oxx 1 u 


otcipnyiococcuss aureus 


2030 


Q 1 iv>f 1 nnnnn 1 7 A n9 


Staphylococcus aurous 


203 / 


Qiiv/ri nnnnni 7An'5 


Staphylococcus aut&us 


2U3o 


Q 1 iwr 1 nnnnn 1 7 a n^ 


{^lapnyiococciis ctursus 


OA'JO 

zo3y 


Qix/fi nnnnni 7 Anc 

olIVll UOUUU 1 fJ\\)o 


Stapl^lococcus aureus 


OA/1 A 


Q 1 iv/r 1 nnnnn i t a 1 1 

ollVllUUOUUl /All 


Staphylococcus aureus 


OAAI 
2041 


cimf 1 nnnnni T A m 
0IJW.IUUUUUI //V12 


Staphylococcus aureus 


on/i9 

204Z 


Q 1 \/r 1 nnnnn i '7"Rno 

0 1 JVl 1 UUUUU 1 /13U2 


Staphylococcus aureus 




^ 1 !v>f 1 nnnnn 1 7Tin^ 

0 iiVll UUUUU 1 / D\JD 


oiapnyiococcus aureus 




Q 1 Ayr 1 nnnnn i Tiim 
0 J iVi J UUUUU 1 / JdU / 


oiapnyiococcus aureus 




0 1 JVl 1 UUUUU J /x3Uo 


Staphylococcus aureus 


2U40 


C 1 A/f 1 AAAAA 1 'TXJ AO 

0 1 JVl 1 UUUUU 1 /rjuy 


Staphylococcus aureus 


OA/1 '7 
204/ 


C 1 \>r 1 AAAAA 1 '7Ti 1 A 

o 1 JVl 1 UUUUU 1 /151U 


i^tapnyiococcus aureus 


2U4<$ 


Q 1 1 nnnnni 71^1 1 

O xJ>^l UUUUU 1 /X3i i 


oiapr^iococcus aureus 




c 1 \A 1 A Annn i '7'r i o 

o 1 JVl 1 UUUUU 1 /l3iZ 


oiapnyiococcus aureus 


70^O 


^ 1 iv/f 1 nnnnn 1 7r'n i 

o llVll UUUUU 1 /V-'Ul 


t^lOJJriyiOCOCCliS ailr&JlS 




Q 1 fjf 1 nnnnn i icck'X 

o IJVil UUUUU 1 /K^KJj 


^lapt^tococcus aureus 


90^9 


<s 1 vf 1 f\f\n(\n 1 7r'ns 

0 1 IVl 1 UUl/UU i / \^UJ 


cyiapr^iococcus uurezto 




Qi "N/i 1 nnnnm 7r'nR 

o llVxi UUUUU 1 /v^Uo 


oiapfTyiococcus aureus 


90^4 


^ 1 M 1 nnooo 1 7000 

o iivii UUUUU 1 i\mAjy 


oiapnyiococcus aureus 


90SS 


siMinnnnm7r'in 


tjiapnyiucoccus aureus 




QiMi nnnnm7r'i i 

0 1 AVI I UUUUU 1/^x1 


oiapriyiococcus aureus 


90^7 


^1 MlOOOOOl 7P19 


oiapty/tococcus aureus 


90SR 


^ 1 M 1 ooono 1 7no'^ 


Otap/jytococcus aureus 




^ 1 TUT 1 f\(\(\{\i\ 1 7r>no 
o 1 IVi i UUUUU 1 / uyjy 


Oiapnyiococcus aureus 


2060 


S1M10000017D10 


Stanhvlnrnccux aureus 


2061 


S1M10000017E04 


Staphylococcus aureus 


2062 


S1M10000017E05 


Staphylococcits aureus 


2063 


S1M10000017E08 


Staphylococcus aureus 


2064 


S1M10000017E11 


Staphylococcus aureus 
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2065 


SIM10000017F01 


Staphylococcus aureus 


2066 


SIM10000017F04 


StapJjylococcus aureus 


2067 


SIM 100000 17F05 


Staphylococcus aureus 


2068 


SIM10000017F06 


Staphylococcus aureus 


2069 


S1M10000017F11 


Staphylococcus aureus 


2070 


SI Ml 000001 7G02 


Staphylococcus aureus 


2071 


S1M10000017G05 


Staphylococcus aureus 


2072 


S1M10000017G06 


Staphylococcus aureus 


2073 


S1M10000018A03 


Staphylococcus aureus 


2074 


S1M10000018A04 


Staphylococcus aureus 


2075 


S1M10000018A05 


Staphylococcus aureus 


2076 


SI Ml 000001 8A06 


Staphylococcus aureus 


2077 


S1M10000018A08 


Staphylococcus aureus 


2078 


SIM 1000001 8A09 


Statyhvlococctis aitrett^ 


2079 


SIM10000018A10 


Staohvlococcu^ fntf&nK 


2080 


S1M10000018A11 


Staohvlococciis atire.ii^ 


- - 208! 


SIM 100000 18B02 - - 


Staohvlococctis fitiir^iK ■* - — — ~" 


2082 


S1M10000018B03 


StaDhvlococcus entreti^ 


2083 


SI Ml 000001 8B05 


StODhvlococcus aur^ij^ 


2084 


SI Ml 000001 8B09 


StQDhvlococcti^ tmi^f^^i^ 

^^■^ Wfr*.'* I^W i-'^w w i-CO CfMf wI-C4> 


2085 


S1M10000018B10 


Staphylococcus aureus 


2086 


S1M10000018B11 


Staphylococcus aureus 


2087 


S1M10000018C01 


Staphylococcus aureus 


2088 


S1M10000018C02 


Stapliylococcus aureus 


2089 


SIM10000018C03 


Staphylococcus aureus 


2090 


SI Ml 000001 8C04 


Staphylococcus aureus 


2091 


SIM 1000001 8C05 


Staohvlococciis aurpti^ 


2092 


SIM 100000 18C06 


StaDhvlococciiS aiir&u^ 


2093 


SI Ml 000001 8C08 


Staohvlococcus nur^n^ 


2094 


SIM 1000001 8C09 


StaDhvlococctis tnir^t^ 


2095 


S1M10000018C10 


Staohvlococcus /iiire>^js 


2096 


S1M10000018C11 


StaDhvlococciiS cturf>u^ 


2097 


S1M100000I8C12 


Staphylococcus aureus 


2098 


S1MI0000018D01 


Staphylococcus aureus 


2099 


SI Ml 000001 8D02 


Staphylococcus aureus 


2100 


SIMI00000I8D03 


Staphylococcus aureus 


2101 


S1M10000018D04 


Sfap/Tylococcus aureus 


2102 


SIM10000018D09 


Staphylococcus aureus 


2103 


S1M10000018D10 


Staphylococcus aureus 


2104 


S1M10000018D11 


Staphylococcus aureus 


2105 


S1M10000018D12 


Staphylococcus aureus 


2106 


S1M10000018E01 


Stapltylococcus aureus 


2107 


S1M10000018E02 


Stapltylococcus aureus 


2108 


S1M10000018E03 


Staohvlococcus aureus 


2109 


SI Ml 000001 8E04 


Stapljylococcus aureus 


2110 


SIM 1000001 8E05 


Staphylococcus aureus 


2111 


SlMl 000001 SE08 


Staphylococcus aureus 


2112 


SIM10000018E09 


Staphylococcus aureus 


2113 


S1M10000018E11 


Staphylococcus aureus 



-339- 

BNSOOCID: <WO_0170955A2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



SeqOO 


Clone name 


Organism 


2114 


S1M10000018E12 


Staphylococcus aureus 


2115 


SIM 1 000001 8F03 


Stapliylococcus aureus 


2116 


S1M10000018F04 


Staphylococcus aureus 


2117 


SlMl 000001 8F07 


Staphylococcus aureus 


2118 


S 1 Ml 00000 18F09 


Staphylococcus aureus 


2119 


S1M10000018F10 


Staphylococcus aureus 


2120 


S1M10000018F12 


Stanhvlococcti^ atiT&ii^ 




S1M10000018G03 


Staphylococcus aureus 


2122 


SlMl 00000 1 8G05 


Staphylococcus aureus 




SlMl 00000 1 8G07 


StaTyhvlncoccus aur^uK 

ItJC'MX/' Ww wwwM«# MMf wMO 


2124 


SlMl 00000 1 8G08 


StctnWvlococciis aur^vx 


2125 


SlMl 00000 1 8G09 


StuTjhvlococctiS cnir^ttx 


2126 


S1M10000018G10 


St^inhvlncnccti^ trtifPtiK 


2127 


S1M10000018G12 


Sttmhvl/icnccw cnjreuv 


2128 


S1M1000001 8H01 


S!t/inhvlnc/3c/*tix trur^u^ 


2129 


SlMl 00000 1 8H09 

LJ X XTX X WWW X <JXXV/^ 


StaTjhvlncocciis cmreuv 

LJAWXxf WwWb^Mt9 MM/ wHiS 


2130 


O X XVX X W W/v/ X OxxV/ / 




2131 


LJ X XVX X 1/1/ i/l/t/ 1 OXxt/ 


^t/inhsfl nf*fyr*/^i^ /yj/y/^j/c 




i3 1 IVl 1 W Vl/l/ 1 OXl. 1 V/ 


^f/mrT\>1 /^r'nr'f^j^ nurcTi^ 




<s 1 \f 1 nnono 1 0 A 09 








St/inhvlfiffiCf*ti^ tnir^ti^ 




^iMinnnnoiQAns 


VJ»U^f *^*I/wCrL>C^Mt9 UM/ C?uO 




QiMinonnoiQAO^ 

O X IVX i W X 7 


^trmrt^l nt^fiffti^ miiremv 

LJCCI^r/f'fl/OC/b'Cf HiJ tdUrt^U^ 


91 

Z 1 ^ / 


o 1 iVl 1 vUl/Ul/ 1 if /\w / 




91 '^R 






91*^0 


1^ X XtX X \J\f\J\J\J X 171^ X X 


^t^T%h\t1 A%f*/\f*f*nv mifO^MV 
0<CI^/#K*C/wC/CbC<d LfUrtSUA 


2140 


S 1 Ml 000001 9A 12 

X X»X X V/ W W X X .A» 




2141 


SlMl 00000 1 9B03 

kal X XTX X Www X ^Mj\Imjf 


^t^niTV)! rt^f>f*/*nv ^ntr^ijv 


2142 


SlMl 000 00 1 9B04 

\J X X*A X WWW X ^ XJ\r^ 


Skt^nfnjf n/^/if*/*iJV /inr^i/v 

LJtUjyf iyiL/LfWx^\^l40 CcUr t?x»>> 


2143 


S 1 Ml 00000 1 9B07 

M X X*X X www X ^3J\f § 


^t/inhyjl nr^nr'f^Ti^ miv(>'ii^ 


2144 


SlMl 00000 19B08 

U X XVX X \J\J\J\f\J X ^ XJ\J\J 




2145 


SIM 1 00000 1 9B09 

U X XTX X WW WW X ^ XJ\J ^ 


Ljt\Af/f*jrx%j\^\j\^\^u^ %4Uf amy 


2146 


SlMl 00000 1 9B 1 0 

ti7 X XVX X WW www X X W 


OCl^^/*^/t/Wl/LffcoM*J UUf l?M^ 


2147 


S1M10000019B11 

X XvXX WWW WW X ^ U X X 


.^//777/7v//l/*/V/^»/C /7W#*^t/C 


2148 


S1M10000019B12 

X X»X X WW www X ^ M-9 X ^ 




2149 


S1M100000I9C01 

vj X IVX X WW w w w X X 




2150 


SlMl 00000 1 9C04 

k,^ X XTX X WWW WW X ^ V^WT 


tJtlitl/ffJftVi^iJ^i^U^ C4U/ 


2151 


SlMl 00000 19C05 




2152 


S1M10000019C06 


St QTihivl neocene nursu^ 


2153 


S1M10000019C07 


Staphylococcus aureus 


2154 


S1M10000019C08 


St/inhvlncoccu^ oitrsu^ 


2155 


S1M10000019C11 


StanhvlococcTjis nufSUK 

t^(C4X/f ff^^ W^ w vf 4J C4Mf wMkJ 


2156 


S1M10000019C12 


Sttrnhvlococcus aureus 


2157 


S1M10000019D01 

X XTX X X ^ -A^X^ X 


St/inhvlncouciK /mrsw 


2158 


SIM 100000 19D02 


Staphylococcus aureus 


2159 


S1M10000019D04 


Staphylococcus aureus 


2160 


S1M10000019D05 


Staphylococcus aureus 


2161 


S1M10000019D06 


Staphylococcus aureus 


2162 


S1M10000019D07 


Staphylococcus aureus 
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2163 


S1M100000I9D09 




2164 


SlM10000019Dn 




2165 


S1M10000019E01 


Stcinhvlocficcii^ atir^u^ 


2166 


S1M10000019E02 


StoiyhvIocfiCCiiK aiirsii^ 

*»^" t^M^r *Jr* *^*» C^w fc* •••7 Itttr f & CsiJ 


2167 


SIM 1000001 9E07 


StOTyhvl ocnrcti^ o.iirs.iiK 


2168 


S1M10000019F01 




2169 


SIM 100000 19F05 




2170 


SI Ml 000001 9F06 




2171 


SIM10000019F08 


Ssttinttvl nf*/^i^f*71^ ilMff^l^ 


9179 


S 1 M 1 00000 1 9F09 


Sst/inh'v] /juv^ti^ 


917'; 


S1M10000019F1 1 




9174 






917S 


5n 1 M 1 00000 1 QHO? 

0 1 IVl 1 \j\J\J\J\j x 7VJV/ / 


SitnnPrxy] /irjy#*/»wc 




^ 1 1 ortftoo 1 onoo 




2171 


^1 Ml 000001 Qn 10 




2178 


S1M10000019G1 1 






S 1 Ml 00000 19H0S 


ijicipriyiococcus uurcuo 


2180 


S 1 M 1 00000 1 9H08 


Sif/yrtn\il f^/^/^/*j^n^ /yjifa^iv 


2181 


S 1 M 1 0000020A05 




2182 


S 1 M 1 0000020 A06 




2183 


S 1 M 1 0000020 A07 




2184 


S IM 10000090 A 1 1 




2185 


S1M10000090A19 


LJltUJL/ftyiLftfLflft^iiiO liltf t£M40 


2186 


1 M 1 00O0O''OR09 


^t/^nrf\}] /nift^nv 


2187 


S 1 M 1 0000090R0^ 

O 1 IVX 1 \f\J\J\J\J^\lMJ\JJ 




91 


^ 1 A/f 1 0000090ROS 






1 M 1 000009 OROfi 




91 Qn 


9 1 M 1 OO0O090R07 




2191 


S 1 M 1 0000090R09 






^ 1 M 1 noooo9nR 1 9 




2193 


S 1 M 1 0000090C09 




2194 


S 1 M 1 0000090C 1 0 


^t/jnlml /^/^fi^/^iQ /niw^f^tv 


2195 


S 1 M 1 0000090C 1 1 




2196 


S 1 M 1 0000020D03 




2197 


S 1 M 1 0000020D04 




2198 


S 1 M 1 00000">0D06 


kJlLtJJftyHJUL/i^i^Uj UUff^U^ 


2199 


S1M10000020D07 


^trjnh'v] /^rri^/^tiv /njrc»tt^ 


2200 


S1M10000020D08 


UtL4jyr lyi L/C C/CC tiJ CtCtr c if ^ 


2201 


S 1 M 1 0000020D09 


UlLiJyfiyiUdyLtf^UO iditf tSldO 


2202 


S1M10000020D12 




2203 


S1M10000020E01 




2204 


S1M10000020E03 


Ul%ALJftJrl\J%mrWCi,tUO (At*/ t^Ui^ 


2205 


S 1 M 1 0000020E04 


.^t/jnrn///^/^/^/^^*uc /juy^t/n 


2206 


S 1 M 1 0000020E06 




2207 


S1M10000020E08 


Stapltylococclis aureus 


2208 


S1M10000020E11 


Staphylococcus aureus 


2209 


S1M10000020E12 


Staphylococcus aureus 


2210 


S1M10000020F01 


Staphylococcus aureus 


2211 


S1M10000020F05 


Staphylococcus aureus 
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j -> 


S1MI0000020F06 


^t/inh\t1 f\f*fK*/*iMV /Tnre7iiQ 

WXL«^ff|rXl/C>C/L>CrMij UUi &Xf<J 


2213 


S1M10000020F07 




2214 


S1M10000020F09 




2215 


S1M10000020F11 




2216 


S1M10000020F12 




2217 


S1M10000020G01 


•^t/TniniJ /^/^/^f^^tiv /^»yif^«c 


2218 


S1MI0000020G05 


^\t/mn'\il /^^i^^^Mv 


2219 


S1M10000020G07 




2220 


S1M10000020G08 


KJlUJJrtyiUi^tn^fitltA MM/ Cico 


222! 


S1M10000020G09 


.x//Tmrn>//^/'/v/^/»'t/c ^mMW^9 


22^*2 


S 1 M ] 0000020G 1 0 


ijiCif/nyiococciis CturSliS 


-> 


S 1 M 1 0000020G 1 1 


StQphylococcus aufcus 


2224 


^ 1 M 1 00000200 1 1 


Staphylococcus aursiis 


2225 


S 1 M 1 0000020H01 


oiupijyiococciiS aur&US 




S 1 M 1 0000020H02 


tjiupriyiOCOCCUS aUrtfUS 


2227 


S 1 M 1 0000020H04 


oiapriyiococciiS aUrSuS 


2228 




Staphylococcus aureus 


2229 


^ 1 M 1 000009 OHO 8 


Staphylococcus aureus 


2230 


^ 1 M 1 0000020H 1 0 


oiap/fyiococcus aureus 


223 1 


S 1 M 1 0000020H 1 1 


Staphylococcus aureus 


2232 


I M 1 000009 1 A04 


Staphylococcus aureus 




S 1 M 1 000002 1 A 05 


Staphylococcus aureus 




^1 M 10000091 AO^ 


Staphylococcus aureus 




^ 1 M 1 000009 1 A07 


Stapljylococcus aureus 


2236 


SI Ml 0000091 AOS 


Staphylococcus aureus 




S 1 M 1 000002 1 A09 


Staphylococcus aureus 


2238 


SIM10000091A1O 


Stapfjylococcus aureus 


2239 


S 1 M 1 000002 1 BOS 


Staphylococcus aureus 


2240 


S 1 M 1 000002 1 B06 


Staphylococcus aureus 


2241 


S 1 M 1 000002 1 B07 


Staphylococcus aureus 


2242 


SIM 1000002 IB 10 


Staphylococcus aureus 


2243 


S 1 M 1 000002 1 C04 


Staphylococcus aureus 


2244 


S 1 M 1 000002 1 COS 


Staphylococcus aureus 


2245 


S 1 M 1 000002 1 C07 


Staphylococcus aureus 


2246 


S 1 M 1 000002 1 ro8 


Staphylococcus aureus 


2247 


S1M10000021C10 


Staphylococcus aureus 


2248 


S1M10000021C11 


c^iupriyiococcus aureus 


2249 


SlMi0000021C12 


njiupnyiococcus aureus 


2250 


SIM10000021D01 


ijiopiiyiococcus aureus 


2251 


S1M100000''1D03 


Staphylococcus aureus 


2252 


S I M 1 000002 1D04 


oicipnyiuLrOccus aureus 


2253 


SIM10000021D06 


oiapnyiococcus aureus 


2254 


S 1 M 1 000002 1 D09 


Staphylococcus aureus 


2255 


S1M10000021D10 


kj I apriy I ococcus aureus 


2256 


S1M10000021E01 


Staphylococcus aureus 


2257 


SIM 1000002 1E02 


StapJrylococcus aureus 


2258 


S1M10000021E03 


Staphylococcus aureus 


2259 


S1M10000021E05 


Staphylococcus aureus 


2260 


S1M10000021E06 


Stqphylococctis aureus 
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2261 


S 1 Ml 000002 1E09 


StQphvlococcus Qurcus 


2262 


S1M10000021E12 


StapJjylococcus aureus 


2263 


S 1 Ml 000002 1F02 


Staphylococcus aureus 


2264 


SlMl 000002 1F04 


StapJwI ococcus aureus 


2265 


SlMl 000002 1F05 


Staphylococcus aureus 


2266 


SlMl 000002 1F06 


Staphylococcus aureus 


2267 


S1M10000021F07 


Staphylococcus aureus 


2268 


S1M10000021F09 


Stapltviococcus aureus 


2269 


SIM10000021F11 


Staphylococcus aureus 


2270 


S1M10000021G01 


Staphylococcus aureus 


2271 


SlMl 000002 1 G03 


Staohvlococcus aursti^ 




SI Ml 000002 1G08 


StanhvlncoGCiiS tmr&u^ 


2273 


SlMl 000002 1 H04 


Staryhvlnctirmi^ rtttr^i^ 


2274 


SlMl 000002 1 H05 




2275 


SlMl 000002 1 H07 




2276 


SlMl 000002 1 H08 


I t>«^/i^( cycx i/^o ceo ucf / CMij 


- - 2277 


S1M10000021H11- - - - 


^t/inWul fi^^f\/*/^tQ /THt^£>§iV- - -- -- 


2278 


SlMl 0000022 A02 




2279 


S1M10000022A03 


■.?l'/7n/n7//i/^/v*/*MC mi'r£>9MV 


2280 


S1M10000022A05 


Stunlivlncnrt^iiv miTf^ii^ 


2281 


SI Ml 0000022 A08 


Stanhvlococtjus /rur^uj^ 


2282 


SI Ml 0000022 A09 


Staohvlococcus aureus 


2283 


S1M10000022A12 


StcinhvlciCQCcus aureus 


2284 


S1M10000022B02 


Stanhvlncnf*cti^ nurt^u^ 


2285 


S1M10000022B03 


St/Tnhf\fJ nf^n/^f^ii^ /lur/^ttv 


2286 


SlMl 00000'>2B05 


Stnnh\fl /^rTirmjs: ntireyit^ 


2287 


SlMl 00000'^^B06 


^t/jnlruJ /^/^n/^/^tJV /Ttjf^uc 


2288 


SlMl 00000*72608 




2289 


SlMl 0000022B09 




2290 


S1M10000022B10 




2291 


S1M100000'>2B1 1 




2292 


S1M10000022B12 


^t/inhyjl/irTi^fn^ /nirt^itc 


2293 


S1M10000022C02 


SttiTihvlncncciis ourtfit^ 


2294 


S1M10000022C03 


Stanhvlncacciis Quveu^ 


2295 


S1M10000022C04 


Stanhvlticnccti^ onrfij^ 


2296 


S1M10000022C06 




2297 


S1M10000022C07 


Staphylococcus aureus 


2298 


S1MI0000022C08 


Stanhvlococcus aurpu^ 


2299 


S1M10000022C11 


Stanhvlococcus aureus 


2300 


S1M10000022D03 


Stanhvlococcus aureus 


2301 


S1M10000022D05 


Staphylococcus aureus 


2302 


S1M10000022D06 


StaDlivlococcus aiirpn^ 


2303 


S1M10000022D07 


Stanhvlococcu 9 {iivte.u^ 


2304 


S1M10000022E)08 


StaTiltvlocfiCciiK aur^nK 

••'•MX/r UO MM' CMt> 


2305 


S1M10000022D09 


Staphylococcus aureus 


2306 


S1M10000022D11 


Staphylococcus aureus 


2307 


S1M10000022E01 


Staphylococcus aureus 


2308 


S1M10000022E03 


Staphylococcus aureus 


2309 


S1M10000022E05 


Staphylococcus aureus 
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2310 


S1M10000022E09 


StapJiylococcus cturcus 


231 1 


S 1 M 1 0000022F04 


Staphylococcus aureus 


2312 


S 1 M 1 0000022F06 


Staphylococcus aureus 


2313 


S1M10000022F07 


Staphylococcus aureus 


2314 


S1M10000022F08 


Staphylococcus aureus 


2315 


S1M10000022F11 


Staphylococcus aureus 


2316 


S1M100000'>''G03 


Staphylococcus aureus 


2117 


S 1 M r0000022G04 


Staphylococcus aureus 


1 o 


S 1 M 1 0000022G07 


Staphylococcus aureus 


O'? 1 0 




St/juhvlncnfcuv /nifSfj^ 




<^ 1 Tv/T 1 00000990 1 9 


StnTyhvlQcnccii^ aureux 


Z JZ. 1 


K/fi nnnoo99HO'^ 

0 1 ivx 1 D 






<il VTl 0000099H0S 






^ 1 M 1 0O0OO99HO<^ 






^ 1 M" 1 0000099H07 




2325 


SI Ml 0000099R0R 


SktnnhvlfiCficctiK utiTsn^ 


2326 


St A/ri0000099Rl 1 






S 1 M 1 000009*^ AOS 






S 1 M 1 000009^ A OQ 


0 * UL/wtJfi l/v> L/OC' MO M M/ C MO 




S 1 1 000009*^ All 






S 1 M 1 000009"^ A 1 9 






Q1 1V41 000009*^^01 






Q ? A/T 1 000009 '?R0^ 


tjiupnyiu^ijcinds cmrsiio 




Q 1 \A 1 000009"^ "R07 


ijiapiiyiOL'OCCUS aureus 




^ 1 fiA^ 000009'^R0R 


oicipnyiucc/Lous aurszts 




SI 1 000009"^ ROO 


»jiuf/nywif%ji^i^i4o idur^uo 




S 1 M 1 000009 1 0 


tjtujjftyii/ucH^iitio uur%ft4A 




S1M1000009'^R1 1 




2338 


S 1 M 1 0000023B 1 9 




2339 


S 1 M 1 000007 ^ ro9 


^innVrx)] nc/^rr'HK nuron^ 


2340 


S 1 M 1 0000023C 1 0 




'>341 


S 1 M 1 000O09'^P 1 1 

0 1 IVXX \J\j\3\3\J i 1 


Of U^/l^iC/CC/CC^MO tdUf tfMO 




S 1 M 1 000009'?P 1 2 






S 1 M 1 000009 3no 1 






S 1 M 1 000009'inO'? 


*^l(Ayftiy^\J\^\J\,f\^l*^ I4i4f CMO 




S 1 M 1 000009 '^no4 


hji Uf/nyi c/c c/cc if 0 mm/ mo 




S 1 M 1 000009'?n07 




2347 


S 1 Ml 0000023n08 


ljt%AfJHyi\JV^\Ji^\^ UUf CMO 


2348 


S 1 M 1 000O023D09 


^tnnhvl nrnfctiK /lur^uK 


2349 


S 1 M 1 0000093D 1 0 


S\tnnh'\)1 nr*nf*f*ijv miTtfti^ 


2350 


S 1 M 1 0000093D 1 2 




2351 


S 1 M 1 0000023E0 1 


kJ*C««Zyr# I'i (yif C/L<Vr> Mi3 MM/ OLIiJ 


2352 


S 1 M 1 0000023E04 


LjlU^rtytWl^KJti^sttmO t^4*f CMO 


2353 


S I Ml 0000023E07 




2354 


S1M10000023E10 


StapJrylococcus aureus 


2355 


S1M10000023E11 


Staphylococcus aureus 


2356 


S1M10000023F04 


Stapljylococcus aureus 


2357 


S1M10000023F07 


Staphylococcus aureus 


2358 


S1M10000023F08 


Staphylococcus aureus 
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2359 


S1M10000023F10 


Staphylococcus aureus 


2360 


S1M10000023F1I 


Staplrylococcus aureus 


2361 


S1M10000023F12 


StapJivlococcus aureus 


2362 


S1M10000023GG2 


Staplrydococcus aureus 


2363 


S1M10000023G03 


Staphylococcus aureus 


2364 


S1M10000023G06 


Staphylococcus aureus 


2365 


S1M10000023G07 


Staphylococcus aureus 


2366 


S1M10000023G08 


Staphylococcus aureus 


2367 


S1M10000023G09 


Staphylococcus aureus 


2368 


SlM10000023Gil 


Staphylococcus aureus 


2369 


S1M10000023H02 


Staphylococcus aureus 


2370 


S1M10000023H06 


Staphylococcus aureus 


2371 


S1M10000023H07 


Staphylococcus aureus 


2372 


S1M10000023H09 


Stapltylococcus aureus 


2373 


S1M10000023H10 


Staohvlococcus aureus 


2374 


S1M10000024A02 


Staphylococcus aureus 


- 2375 


S1M10000024A04 


StaohvlocQCCus tiuretix ~ " " 


2376 


S1M10000024A07 


StaDhvlococcti^ aur^u^ 


2377 


S1M10000024A08 


StODhvloCOCCtlS dUTPtlK 


2378 


S1M10000024A11 


Stanhvlococcu^ dureu^ 


2379 


S1M10000024B05 


Staphylococcus aureus 


2380 


S1M10000024B06 


Staphylococcus aureus 


2381 


S1M10000024B0S 


Staphylococcus aureus 


2382 


S1M10000024B09 


Staohvlococcus aur^u^ 


2383 


S1M10000024B10 


StaDlvyflococciis aiir^u^ 


2384 


S1M10000024C02 


Staohvlococcux aureTi^ 


2385 


S1M10000024C04 


Stanhvlncoccu^ anft^tiK 


2386 


S1M10000024C07 


Staphylococcus aureus 


2387 


S1M10000024D02 


StaDlivlococcii^ aureus: 


2388 


S1M10000024D03 


Staphylococcus aureus 


2389 


S1M10000024D10 


Staphylococcus aureus 


2390 


S1M10000024D11 


Staphylococcus aureus 


2391 


S1M10000024E03 


Staohylococcus aureus 


2392 


S1M10000024E05 


Stapltylococcus aureus 


2393 


S1M10000024E06 


Staphylococcus aureus 


2394 


S1M10000024E07 


Staphylococcus aureus 


2395 


S1M10000024E08 


Staphylococcus aureus 


2396 


S1M10000024F02 


Stap/jylococcus aureus 


2397 


S1M10000024F03 


Stapltylococcus aureus 


2398 


S1M10000024F05 


Stapltylococcus aureus 


2399 


S1M10000024F08 


Staphylococcus aureus 


2400 


S1M10000024F10 


Staphylococcus aureus 


2401 


S1M10000024G05 


Staphylococcus aureus 


2402 


SIM10000024G06 


Staphylococcus aureus 


2403 


S1M10000024G07 " . 


Staphylococcus aureus 


2404 J 


S1M10000024G08 


Staphylococcus aureus 


2405 , 


51M10000024G10 


Stapltylococcus aureus 


2406 J 


51M10000024G12 


Staphylococcus aureus 


2407 ! 


51M10000024H02 


Staphylococcus aureus 
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2408 


S1M10000024H04 


Staphylococcia aureus 


2409 


S1M10000024H07 


StapJtylococcus aurBUS 


2410 


S 1 M 1 0000024H08 


StciTyhvlococcits aureus 


2411 


S 1 M 1 0000025 A03 


Stunhvlococctis avrsus 


2412 


S 1 M 1 0000025 AOS 


St/rnhvlocnccu^ dur^ux 


2413 


S 1 M 1 0000025 A09 




2414 


S 1 M 1 0000025 A 1 0 


StanhvlocnccuK aur&u^ 


2415 


S 1 M 1 0 000025BO 1 




2416 


S1M10000025B0'> 


Stunhvlococciis aurstiK 


2417 


S 1 M 1 0000025B03 




2418 


S 1 M 1 0000025B05 


Sittinhvl ficoccti^ nur^ux 


741 Q 


S 1 M 1 0000025B06 










9491 


Q 1 ivyf 1 nnnnn9 ^B 1 9 




9499 


0 1 IVl 1 UUUUtf^^ 1 




949*5 






9494 






949^ 




c^iap/jyiocoocus aureus 


949^ 




ijiapr^iococciis aureus 


9497 


^l^/^l^^^^^9SPl i 


oiapriyiocoocus aureus 


949 R 


<inv/f 1 000009 sno i 


oiCdpnyitfcuuLfjio ciureus 


9490 


Q IIV/TI 000009^1^0"^ 


i^iapnyluCOCCuS aUrSuS 




^ 1 ^4 1 000009 sno4 


S!^^'nmw\i1 n^^^^*mtv ^ntt^^^Mv 

Oiapnyiococtriis aureus 




Q1 IV/ll ooooo9^no^ 


Staphylococcus aureus 


94^9 


<^ 1 1^ 1 000009 ^noR 


Staphylococcus aureus 




^ 1 1^4 1 000009^D00 


orapnyiococcus aureus 




^ 1 M 1 000009 sm 0 


oiapnyiococous aureus 


— *T J — ' 


S 1 M 1 000009 SFO 1 


kjiCipfiyiuouL'Ouo ciureu^ 


2436 


S I M 1 000009 5F04 




2437 


S 1 M 1 000009 SFOQ 




24 '^8 


^1 Ml 000009 ^Fl 1 

O X IVX 1 \J\J\J\j\J^JI2d X 1 


Ljiopnyiococcits ciureus 


94^Q 


^ 1 M 1 000009 ^FO"^ 


oiapnytococcus aureus 


2440 


^ 1 M 1 000009 SVM 


ijiujjrtyiL/ifUt^LffM c4ureito 


9441 


<sl Ml 00O009^F0R 


oiCipnyiocijccus aureus 


2442 


<s 1 M ] 000009 SFOQ 


LjiLijjriyiUL'Ui^^ii^ uurtiuii 


944'? 


<J 1 M1000009SF10 


^t/^nlwyi /\/*/\f*^^i<^ xirifi*/>'*#p 

ijicipnyiococcus aureus 


2444 


S 1 M 1 0000025F1 2 


kjtt*^nyi%jU\j\^*^tio {Aureus 


2445 


S 1 M 1 000009 SCt04 


iJldJJ/iyiULrtJtfifliA tdlirliU^ 


2446 


S 1 M 1 0000025G06 

O X xvx 1 \J\J\J\J\J^^\J \J\J 


Ljiujyriyiuuuif\^iis uureus 


2447 


S1M10000025G10 


S^t/inhyyl /^/^n/^mtv mtf^itv 


2448 


S 1 M 1 00O0025HO5 


ijlHyfTiyHJL>Uy^\^lAii (UUf otio 


2449 


S 1 M 1 0000025H06 


^//7o/TlJ//^/^/^/•/^1/c mif/yiiv 
ijlLiJytiyiLfi^U^'i^Uj tUUftSuS 


2450 


S 1 M 1 0000025H07 


ijlUpt iyiULfiJL>i^Uo idUicMS 


2451 


S1M10000025H10 

X xvx I vvV/W^a^xx X v 


tjiC4f/nyi%jQf^\/W'\rUo Lturcus 


2452 


SIM 10000026 A02 


Stap/iylococcus aureus 


2453 


S1M10000026A04 


Staphylococcus aureus 


2454 


S1M10000026A05 


Staphylococcus aureus 


2455 


S1M10000026A06 


Staphylococcus aureus 


2456 


S1M10000026A07 


Staphylococcus aureus 
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2457 


S 1 Ml 0000026A08 


StanhvlncoccuK ourt^i^ 


2458 


S1M10000026A09 


Staphylococcus ciuTeus 


2459 


S 1 M 1 0000026A 1 0 




2460 


S1M10000026A11 


StaTyhvlococcus aureus 


2461 


S I M 1 00000'^ 6B02 


StanlTvlficncdiX iinrt>iiK 


2462 


S1M10000026B03 


Stanhvlococclis aureus 


2463 


S 1 M 1 0000026B05 


StoTjhvInc/JCfu^ aiir^uv 

k^»>-4X/' v^^Vw vwWUO v*M« wHo 


2464 


S 1 M 1 0000026B06 


Stanhvlncoccus aur^UK 


2465 


S1M10000026B07 


StanlTvlncocctis aureus 


2466 


S1M100000''6B10 


Starylfvlfyciiccu^ aureus 


2467 


S1M10000026B1 1 


StaTjhvl/ic/ict*uv aureus 


746X 


1 M 1 0000026B 1 9 




2469 


S 1 M 1 0000026CO 1 


StanPrvIncncf^u^ aureus 




<N 1 M 1 0000026(^06 

O 1 XVI X \J\J\J\J\J^\j\^\3\J 


^t/JTth\>1 /^/*fi/*f*itv mif^^jc 




S 1 M 1 0000026C07 

O X XVA X W WVribU WV / 




2472 


S 1 M 1 0000026C08 




- 2473 


S1M10000026C1 1 

w X XVX X v^U^^ X X 




2474 


S1M100000''6C12 




2475 


S 1 M 1 0000026D04 




2476 


S1M10000026D05 




2477 


S 1 M 1 0000026D06 




2478 


S 1 M 1 0000026D07 

ti? X XVX X v w w^ux^x/ / 




2479 


S 1 M 1 0000026D08 


^t/inJi'yjl m^fi/*f*iMV mnrefnv 


9480 


S 1 M 1 000009 6D 1 0 

O X IVX X \J\I\J\J\J£t\JMj X \J 


^t/mPml n^rtr*/^7tv mfremv 


X-*tO 1 


^ 1 M 1 000009 fin 1 9 




2482 


^ 1 M 1 000009 6F0 1 

O 1 iVX 1 \J\J\J\J\J 1 




2483 


5> 1 M 1 000002fiF07 


kj I ULff lyi c/(^ c/c c MO ciUf t^u^ 


2484 


S 1 M 1 0000026E09 


ULfUjJriytWKfUimtifUu Utif CSmO 


2485 


S 1 M 1 0000026E 1 0 

W X X»X X W Ww^VJLrf X V 




2486 


S IMl 00000'>6E1 1 

%J X XTX X \y W WmV^^ X X 


Sit/inh\}J nf*/%f*t*iMV fnnr^^tK 


2487 


S 1 M 1 0000026E 1 2 

\J X XTX X \J\I\f\J\J^\JJi^ X ^ 


^t/inlTol nffy/^f^u^ /T9ir^ij^ 


2488 


S 1 M 1 0000026FO 1 

X XTX X vWrX/w^wX \/ X 


OlMx/ff^f C/Li'l/C>Li>MiA UUf C?XsO 


2489 


S 1 M 1 00000''6F03 

1^ X XTX X WW VX VaiT 


^ta7ihvI/M^at*cuK aureus 


2490 


S1M10000026F04 


St/jfyJivIa^/yi^/Tus atireuK 

iaJCUX.'r (K^L/b' wrbwHw MXfr wMaJ 


2491 


S1M10000026F05 


Staohvlacoccus aureus 


2492 


S1M10000026F06 




2493 


S1M10000026F07 


SttiinlTvlocordis nursu^ 


2494 


S1M10000026F08 


Staphylococcus aur&us 


2495 


S1M10000026F09 


Staohvlacoccus aureus 


2496 


S1M10000026F10 


Staohvlococcus aureus 


2497 


S1M10000026F11 

X XvA X V w v«^\^X X X 


SfanhvIa/JOiJcuit aureus 


2498 


S1M10000026F12 


Staphylococcus aureus 


2499 


S1M10000026G01 


Staohvlococcus aureus 


2500 


S1M10000026G03 


Stanltvlacoccus aureus 


2501 


S1M10000026G04 


StapJiylococcus aureus 


2502 


S1M10000026G05 


Staphylococcus aureus 


2503 


S1M10000026G06 


Staphylococcus aureus 


2504 


S1M10000026G07 


Staphylococcus aureus 


2505 


S1M10000026G09 


Staphylococcus aureus 
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2506 


S1M10000026G10 


Staphylococcus aureus 


2507 


S1M10000026G12 


Staphylococcus aureus 


2508 


S1M100G0026H01 


Staphylococcus aureus 


2509 


S1M10000026H02 


Staphylococcus aureus 


2510 


S1M1O0O0O26HO3 


Staphylococcus aureus 


2511 


S1M10000026H04 


Staphylococcus aureus 


2512 


S1M10000026H05 


Stanhvlococcu^ aiir^u^ 


2513 


S1MI0000026H07 


Stapljylococcus aureus 


2514 


S1M10000026H09 


Staphylococcus aureus 


2515 


S1M10000026H10 


Stanhvlococcu^ cnir^ttK 


2516 


S1M10000027A04 


Stanhvlococcus our sit ^ 


2517 


S1M1OO00O27AOS 


Staohvlocnccii^ £nirt>ii^ 


2518 


S 1 M 1 0000027 AOS 


Stonhvlficnccus: mirf^u^ 


2519 


S1M10000027A11 


Sianhvlncn/^ctiv /iwr^wc 


2520 


S 1 M 1 0000027B04 




2521 


S1M10000027B06 


Stanhvlocficcti^ aur^uK 


2522 


S 1 M 1 0000027B07 


Stanhvlocnccwi aureus 


2523 


S 1M10000027B08 




2524 


S1M10000027B09 


Sttmhvlncn^cuK /rm^^jv 


2525 


S1M10000027B11 


^tnnh\)] /^f*nf*f*iiv mtrf^jv 


2526 


S 1 M 1 0000027C02 


StanhvlnctiCCiix imr^iK 


2527 


S 1 M 1 0000027C04 




2528 


S 1 M 1 0000027C05 




2529 


S 1 M 1 0 000027C06 


ijiupnytuuuccu^ aureus 


2530 


S 1 M 1 0000027C08 


kjicipriyiui^ocou^ aureus 


2531 


S 1 M 1 0000027C09 




2532 


S 1 M 1 000002 7D02 




2533 


S IMl 0000027D03 




2534 


S1M10000027D05 




2535 


S 1 M 1 0000027D06 




2536 


S1M10000027D08 


U* l>*^t fj'* VLr L/Wr Ir'U^ UUft^Uj 


2537 


S1M10000027D09 


^t^nlt\)l i^f*fu^f"»iv 


2538 


S1M10000027D10 


Sttmhvlncficcij^ attnfij^ 


2539 


S1M10000027D11 


^innhy}] nf*/%f*/*ttv tntrt^iv 


2540 


S1M10000027E05 


i*itrmh\il nf*r%f*f^ii^ fnif^^ix! 


2541 


S 1 M 1 0000027E06 


^tfinhf\}l m^fn^t^tiv n^tr^^Mv 


2542 


S1M10000027E07 


Staohvlocfiijciiv oiiv^iv 


2543 


S1M10000027E08 


^t/inh'\}1 nnni^t^iiv /i^ift>t»^ 


2544 


S1M10000027E09 




2545 


S1M10000027E11 


Stanhvlococcus cnir^js 


2546 


S1M10000027F01 


Stonhvlncnccu^ cnirpij<: 

U»M^/f^f l/b'l/w'W Ma> M(4/ C^MiJ 


2547 


S1M10000027F02 


StQtyhvlocnccti^ aiirf>ii^ 


2548 


S1M10000027F05 


l^<M^/ir^/L/WL/L>ti«MiJ UUf C?MiJ 


2549 


S1M10000027F06 


Stoiyhfvlf>cncctis /»/iv»»/c 

Vl£^f C/W V MtJ MCf / CIMO 


2550 


S1M10000027F08 


Staphylococcus aureus 


2551 


S1M10000027F09 


Staphylococcus aureus 


2552 


S1M10000027G03 


Staphylococcus aureus 


2553 


S1M10000027G04 


Staphylococcus aureus 


2554 


S1M10000027G05 


Staphylococcus aureus 
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2555 


S1M10000027G06 


Staphylococcus aureus 


2556 


S1M10000027G07 


Staphylococcus aureus 


2557 


S1M10000027G09 


Staphylococcus aureus 


2558 


S1M10000027G11 


Staphylococcus aureus 


2559 


S1M10000027H02 


Staphylococcus aureus 


2560 


S1M10000027H04 


Staphylococcus aureus 


2561 


S1M10000027H05 


Staphylococcus aureus 


2562 


S1M10000027H06 


Staphylococcus aureus 


2563 


S1M10000027H07 


Staphylococcus aureus 


2564 


S1M10000027H08 


Staphylococcus aureus 


2565 


S1M10000027H09 


Staphylococcus aureus 


2566 


S1M10000027H10 


Staphylococcus aureus 


2567 


S1M10000027H11 


StapJjylococcus aureus 


2568 


S1M10000028A02 


Staphylococcus aureus 


2569 


S1M1G000028A04 


Staphylococcus aureus 


2570 


S1M10000028A06 


Staphylococcus aureus 


2571 


S1M10000028A08 " 


Staphylococci^ aureus 


2572 


S1M10000028B01 


Staphylococcus aureus 


2573 


S1M10000028B02 


Stapljylococcus aureus 


2574 


SIM10000028B03 


Staphylococcus aureus 


2575 


S1M10000028B04 


Staphylococcus aureus 


2576 


S1M10000028B05 


Staphylococcus aureus 


2577 


S1M10000028B06 


Staphylococcus aureus 


2578 


S1M10000028B08 


Staphylococcus aureus 


2579 


S1M10000028B09 


Staphylococcus aureus 


2580 


S1M10000028C02 


Staphylococcus aureus 


2581 


S1M10000028C04 


Staphylococcus aureus 


2582 


S1M10000028C05 


Staphylococcus aureus 


2583 


S1M10000028C06 


Staphylococcus aureus 


2584 


S1M10000028C08 


Staphylococcus aureus 


2585 


S1M10000028D03 


Staphylococcus aureus 


2586 


S1M10000028D04 


Staphylococcus aureus 


2587 


S1M10000028D06 


Staphylococcus aureus 


2588 


S1M10000028D07 


Staplty/ococcus aureus 


2589 


S1M10000028D08 


Staphylococcus aureus 


2590 


S1M10000028D09 


Stapliylococcus aureus 


2591 


S1M10000028E01 


Staphylococcus aureus 


2592 


S1M10000028E03 


Staphylococcus aureus 


2593 


S1M10000028E08 


Staphylococcus aureus 


2594 


Sli\110000028F01 


Staphylococcus aureus 


2595 


S1M10000028F03 


Staphylococcus aureus 


2596 


S1M10000028F04 


Staphylococcus aureus 


2597 


S1M10000028F05 


Staphylococcus aureus 


2598 


S1M10000028F06 


Staphylococcus aureus 


2599 


S1M10000028F07 


Staphylococcus aureus 


2600 


S1M10000028G01 


Staphylococcus aureus 


2601 


SIM10000028G02 


Stapliylococcus aureus 


2602 


S1M10000028G03 


Staphylococcus aureus 


2603 


S1M10000028G04 


Staphylococcus aureus 



-349- 

BNSDOCIO: <WO_01709SSA2J_> 



wo 01/70955 TABLE lA PCT/USOl/09180 



SeqID 
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Org&nisni 


2604 


S 1 M 1 0000028G05 




2605 


S 1 M 1 000002 8G06 


^ttmhivlcicncciiK Qur^ii^ 

LJ x*AL/ 1 ir\^y^\y\^\^ Hij mu/ &cj«j 


2606 


S1M10000028G08 


SitoTyhvlncnccii^ nufsn^ 


2607 


S1M10000028H03 


StnDhvlococcus aureus 


2608 


S 1 M 1 000002 8H04 


Stnnhvlococctts mirsnis 


2609 


S 1 M 1 000002 8H05 


StnDhvlococcus aureus 


2610 


S 1 M 1 0000029 A02 


^tnuhvlncocciis crur^uK 


261 1 

I 1 


S 1 M 1 0000029A04 


Sstaohvlococcu^ aureus 




S 1 Ml 0000029A09 


StUDhvlococctts aureus 




1 iv/f 1 nnnnfl29 A 1 0 






ci\/f innnnrt90A 1 1 

0 1 lYl 1 \j\j\}\j\3£.i7r\. X X 






CI \>f 1 nnnnn90 A 19 




2olo 


C 1 A>f 1 AAnAA9 01509 






CI A>ri AAAAA90I2A9 

0 X JVl i uuuuuzyijuo 






C 1 1 AAAAA9 0X3 A/I 






C 1 ivyf 1 AAAAA90'D A< 






Q 1 liyf 1 AAAAAIOOA/^ 


i^lOpriyifJCUi^Cllo QUftiliS 




Q 1 Ayf 1 A A AAA9QTiAQ 

o 1 JVl 1 UUUUUzVxiUo 


^lapnyiococcus ciureus 




<5 1 Tv/f 1 nnAnA90T% i a 

O 1 iVi i 1 tl 


k^iupnyiococcus uureiis 




^ 1 \4 1 0000090/^09 
0 1 IVI 1 UUV/VJUZ j/V^UZ 


V;//m*Ti>/ /^/^rt/^/^^ic ✓^■»*»*/s-»/c 

ijLuprtyiiJULfuuu^ uurtims 


9624 


^ 1 A/1 1 000009Qr*0'^ 


lOicipnyiiJi^oifCUii aureus 




^1 A41 00000901^0^ 


toiupnyt'Ococcus aurejiS 




^1 "Ml 0000090(^09 


oicip/iyiococclis aureits 


9^99 


Q 1 K>f 1 000009Qr^00 


Staphylococcus aureus 




^ 1 1 0000090r' 1 0 
0 1 iVl 1 UU vUUZ7^ 1 U 


Staphylococcus aureus 


9A90 


Ql A>fl 0000090^^19 
0 i IVX 1 UUUUUZ7^ 1 z 


Staphylococcus aureus 




Q 1 IV/t 1 000009 0FI09 


oiapijyiococciis aureus 


JX>D 1 


Q 1 Ayf 1 0000090n0^ 
0 1 ivi 1 uuuuuzyj^v/^ 


Staphylococcus aureus 




<: 1 M 1 0000090000 


oiapnyiococcus aureus 




<s 1 iv/TT oonno9or) i o 

0 1 iVi 1 \j\}\j\j\jj~yxj X yj 


c^iupijyLococcus Qur^iis 




c 1 A/f 1 onooo9or> 1 9 

^ 1 IVl 1 UUUUv/Z7l^ iz 


oiapnyiococcus aureus 




^ 1 Aif 1 0000090F09 

0 1 IVl 1 UV/\/l/UZ7d/Z 


Staphylococcus aureus 


9/1 


^ 1 M 1 0000090F0S 


lOiapiTyiococcus aureus 


9/?*^ 7 


<s 1 M 1 OOOn090F 1 o 


aiapnyiococcus aureus 


9^'^S 


<s 1 Ml oonno9QF 1 1 


^'t/i'r\n\ii ^r*/^/*f*tw^ /-ittf^^tc 

LyiupfiyifjouuLfiij Hit re Lib 


9/>'^0 


<s 1 M 1 0000090F0 1 


Oiapnyiococcus aureus 


9Adn 

ZOHV 


^1 Ml 000009 0F09 


oiapriyiococcus aureus 


9641 


91 Ml 000009 0F04 


iLjivipityiiJL'Ui^ifiib cJiirtiub 


9649 

ZO*tZ 


<i 1 M 1 0000090F00 


oicipnyicfcuccuo aureus 


2643 


S 1 M 1 0000029F 1 0 


^tnnln}1 ^/*f%f*/*n^ ftiif^itc 

LJtUpfiyHJf^tJlfUlM €4Uf CMa 


2644 


S 1 M 1 0000029F 1 1 


i^iuprtyiijutji^t^u^ uurfiub 




91M10000020F12 

x\yxi.\j\j\j\j\j^yx. iz> 


LjiCdpnyic/UUL/Uiib uurauo 


2646 


<\ 1 M 1 000002QnO 1 


^'t/^nynil ^/^f^^^vtv /"ntfo^i^ 

tjiupfiynjsfiJyrK^u^ aureus 




91 Ml 0000090fi09 


Oiapnyiococcus aureus 


2648 


S1M10000029G03 


Stanhvlncoccus ctureu^ 


2649 


S1M10000029G05 


Staphylococcus aureus 


2650 


SlMi0000029G07 


Staphylococcus aureus 


2651 


S1M10000029G08 


Staphylococcus aureus 


2652 


S1M10000029G12 


Staphylococcus aureus 
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2653 


S1M10000029H01 


Staphylococcus auteus 


265^ 


SIM10000029H05 


Staphylococcus aureus 


2t>55 


S1M10000029H06 


Staphylococcus aureus 


2656 


S1M10000029H08 


Staphylococcus aureus 


2657 


S1M10000029H09 


Staphylococcus aureus 


2658 


S1M10000029H10 


Staphylococcus aureus 


2659 


S1M10000030A02 


Staphylococcus aureus 


2660 


SIM10000030A05 


Staphylococcus aureus 


266! 


S1M10000030A09 


Staphylococcus aureus 


2662 


S1M10000030A10 


Staphylococcus aureus 


2663 


S1M1G000030A11 


Staohvlococcus atireu^ 


2664 


S1M10000030B02 


Staphylococcus aureus 


2665 


S1M10000030BQ5 


Staohvlococcus aurfnj^ 


2666 


S1M10000030B07 


Stanhvlocnctiii^ trur^u^ 


2667 


SIM 1000003 0B09 


Sta'ohvlfiCf%(*cvK /rur^tv 


2668 


S1M10000030C02 


StaohvlocticciiM atir^i^ 


2669 


SiM10000030C03 - _ _ - 




2670 


S1M10000030C04 




2671 


S1M10000030C05 




2672 


S1M10000030C08 


SitanI'Tvln(*i^r'r*iiK /mr^nv 


2673 


S1M10000030C09 


Staohvlococcus /nir^t/v 


2674 


S1M10000030C10 


Staohvlococcus ctureti^ 


2675 


SIMI0000030C12 


StaDhvlococcux aur^iiK 


2676 


SIM10000030D01 




2677 


SI Ml 000003 0D02 




2678 


SiM10000030D03 


S\t/jnh\}l /ir^nrT'itv /nir^nv 


2679 


S1M10000030D05 


StauhvlocncctiR nur^jv 


2680 


S 1 M 1 0000030D06 


Sstnnh\}I fir*/^/^itv /J7vi*^»/e 


2681 


S I M 1 0000030D07 


Sitar>h\>lncnccii^ nftr^uv 


2682 


SIM10000030D09 


^tfiT>h\}I nf*/^ff*nv fntifoitv 


2683 


S1M10000030D10 




2684 


S1M10000030D11 


StaolrvlncnfTii^ nur^tj^ 


2685 


S1M10000030E02 


StaDhvlocacciiv aiir^nv 


2686 


S1M10000030E06 




2687 


S1M10000030E07 


Staphylococcus aureus 


2688 


S1M10000030E11 


StaDhvlocnccu^ cniTfiiK 

U^f^py f *Jr ¥\^^K^K^%^ EAt^ Ci4M/ CIO 


2689 


S1M10000030E12 


Staphylococcus aureus 


2690 


S1M10000030F01 


Staohvlococcii^ aiirpn^ 


2691 


S1M10000030F07 


Stapliylococcus aureus 


2692 


S1M10000030F08 


Staohvlococcu^ enir^'u^ 


2693 


S1M10000030F09 


StaDhvlococciiK atir^iiv 


2694 


S1M10000030F10 


^taohvlococcn^ atirt^i^ 


2695 


S1M10000030G03 


>jn^^f*jr»y*\^\J*^\irt^^ MM/ c<f>> 


2696 


S1MI0000030G05 




2697 


SlMl 000003 0G07 


Staphylococcus aureus 


2698 


S1M10000030G08 


Staphylococcus aureus 


2699 


S1M10000030G09 


Staphylococcus aureus 


2700 


S1M10000030G10 


Staphylococcus aureus 


2701 


51M10000030G11 


Staphylococcus aureus 
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2702 


S1M10000030G12 


Stophylococcus ctureus 


2703 


S1M10000030H01 


StQphylococcus Gurcus 


2704 


S 1 M 1 000003 0H02 


Staphvlococcus qutbus 


2705 


S 1 M 1 0000030H03 


Staphylococcus aureus 


2706 


S1M10000030H05 


Staulivlococctts attr&u^ 


2707 


S 1 M 1 000003 0H07 


StUDhvlococctis aureus 


2708 


S1M10000030H09 


StapJiylococctis cittreus 


2709 


SI Ml 00 00031 AOS 


StOphvloCOCCllS QUTBtlS 


2710 


S1M10000031A08 


Staphylococcus aureus 


2711 


S 1 M 1 000003 1 A 1 0 


Staohvlococciis nursus 


971 '2 


S 1 M 1 000003 IBO 1 


StauhvlocncctiS nurisiix 


Z / ID 


^ 1 M 1 000003 1 BO'' 


^t/inhvlncfictm^ ttur&iiK 


Z / 


^ 1 M 1 ft noon'^ 1 Fi04 

O 1 xVl 1 \J\J\I\i\JJ X xJV*T 


^f/iTiPi'vl t^t*nf*nn^ /ntr^n^ 


Zt ID 


^1 Ml (10000*^ IRl 1 


Skt/rnln}] /Ttjr(>iiv 


Z / lO 


^ 1 iv>ri nnoon'? 1 B 1 9 




991 9 


Ql A/Tl ftftftftO'^ 1 CC\A 

O 1 lYl 1 \J\J\f\J\ID X X-'V/** 


Slt/TnW\}] r^i^ru*f*u^ /nif^jv 


971 R 
Z / 1 o 


<5 1 M 1 nftftflO'^ 1 C07 

O 1 iVX 1 \J\J\J\J\lJ X / 




9910 

z/ 


Q 1 \>f 1 ftftOnO'^ 1 POQ 
o 1 ivx 1 yjxjK/yjyjo x v^v/i7 


^t/nnh'xyl nf^nf^/^tiv /^livefiiv 


9 99 A 
Z/ZU 


Qi Ayf 1ft noon 1 d 1 




9991 
Z /Zi 


Q ITV/f 1 ftftftftft*^ 1 DO^ 




9999 
Z/ZZ 


Q 1 \>f 1 ftftftftft 1 r>07 


ijlLlJyriytUUUUL>lM id 14/ city 


070*3 


Q 1 iv>f 1 ftftftftn^ 1 Dftft 


^lapnyiococcus uureiis 


999il 


<2 1 A/f 1 ftftftftO'? 1 noQ 


OlUpfiytUt^lJL'LfldA ClCf/cM3 


999^ 
Z /ZD 


^ 1 A/fl ftftftftft*^ 1 Fft9 


OlCipfiyitfUUCiJl*^ C*i4/t£uA 


979/^ 
Z /ZO 


<^ 1 M 1 00000*^ 1 FO*^ 

0 1 iVl 1 \j\i\M\/\JD 1 CAJ.J 


oiap/iyiuL^uccm ciurtiuo 


9797 
ZI ZI 


^1 M 1 nOftftft'^ 1 V(\A 

0 1 IVl 1 \j\j\f\J\jO 1 EAf*r 


^lapfiyiococcits cmr&iis 


979R 


S 1 M 1 000003 1 F07 

O X IVX 1 v^wv/vw J xx-:<\y / 


ijlUpriyiLfLfiJl^'i^LlA lAUf c:lfO 


9990 


SI Ml 00000*^ 1 FOR 






SI Ml nnnftO'^ 1 F 1 n 




^ / *7 1 


SI Ml 00000'? 1 F 1 5 

0 1 XVX X W VW J X X«r 1 ^ 




97^9 


S 1 M 1 00000*? 1 F09 

O X iVX 1 \J\J\J\J\JJ X X^ v/^ 




97'^'^ 

irb /.J J 


S 1 M 1 ftftftftO'? 1 Fft*? 

O X IVX 1 \j\f\J\M\JD 1 X^ \JJ 






S 1 M 1 OOOftO'? 1 Fft4. 






S 1 M 1 ftftOftft'? 1 FftS 

O 1 IVX X \J\j\I\J\Jj X X^ \J J 


^t/^nlr\}1 /^f*r\f*f*iMv ^njwimv 




SI Ml ftftftftO*^ 1 FOR 

O X IVX 1 U vV/ vFV/^ XX VO 






SI Ml ftftftftO'? 1 Fl ft 

i3 1 IVX 1 WJv/J IX X V 




2738 


SI Ml 00000^ IFl 1 




2739 


SI Ml 000003 1F1 2 

O X IVX 1 V/\/vl\i\/*^ 1 X x^ 


LjllAf^tiyt Lf^KjL^l^ l*^ Ul4f K^UO 


2740 


S 1 M 1 000003 1 G02 

KJ 1 XVXX\/\/ww\/«/ X \J\J^ 


SitnnWvt /nir^u^ 


2741 


S 1 M 1 000003 1 G03 

O X XVX 1 \J\/yJ\J\JJ X VJ Va' 


kjHAl^ftyi\J^\J\*\irtMO MM/ C?Md 


2742 


S 1 M 1 000003 1 G04 

\J X XTX 1 WVa/ X VJ \/~ 




2743 


S 1 M 1 000003 1 G06 




2744 


S 1 M 1 000003 1 G09 

O X iVX I v W vV/^ X VJ \J.7 




2745 


S I M 1 000003 1 G 1 0 

O X IVX 1 \/ vvv/V/ J X VJ X v 




2746 


S1M10000031G11 


Staphylococcus aureus 


2747 


S1M10000031H01 


Staphylococcus aureus 


2748 


S IMl 000003 1H02 


Staphylococcus aureus 


2749 


S1M10000031H06 


Staphylococcus aureus 


2750 


S1M10000031H09 


Staphylococcus aureus 
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2751 


S1M10000031H11 


Staphylococcus aureus 


2752 


S1M10000032A03 


Staphylococcus aureus 


2753 


S1M10000032A05 


StapJiylococcus aureus 


2754 


SlMl 0000032 A06 


Stap}T)?lococcits aureus 


2755 


S1M10000032A07 


Staphylococcus aureus 


2756 


SIM10000032A08 


Staphylococcus aureus 


2757 


S1M10000032A10 


Staphylococcus aureus 


2758 


S1MI0000032B01 


Stapltyiococcus aureus 


2759 


S1M10000032B05 


Staphylococcus aureus 


2760 


S1M10000032B07 


Staphylococcus aureus 


2761 


S1M10000032B08 


Staphylococcus aureus 


2762 


S1M10000032B11 


Staphylococcus aureus 


2763 


S1M10000032B12 


Staphylococcus aureus 


2764 


S1M10000032C01 


Staphylococcus aureus 


2765 


S1M10000032C03 


Stapltylococcus aureus 


2766 


S1M10000032C04 


Staphylococcus aureus 


2767 


S1M10000032C05 - 


StaDhvlococctis aurstiv' 


2768 


S1M10000032C09 


Staphylococcus aureus 


2769 


S1M10000032C10 


StaohvlocQccus aureus 


2770 


S1M10000032C11 


Staphylococcus aureus 


2771 


S1M10000032C12 


Stapltylococcus aureus 


2772 


S1M10000032D03 


Staphylococcus aureus 


2773 


S1M10000032D06 


Staphylococcus aureus 


2774 


S1M10000032D07 


Staphylococcus aureus 


2775 


S1M10000032D09 


Staphylococcus aureus 


2776 


S1M10000032D11 


Staphylococcus aureus 


2777 


S1M10000032E02 


Staphylococcus aureus 


2778 


S1M10000032E03 


Staphylococcus aureus 


2779 


S1M10000032E04 


Staphylococcus aureus 


2780 


S1M10000032E06 


Staphylococcus aureus 


2781 


S1M10000032E08 


Staphylococcus aureus 


2782 


S1M10000032E09 


Staohvlococcus aureus 


2783 


S1M10000032E10 


Staphylococcus aureus 


2784 


S1M10000032E11 


Stapltylococcus aureus 


2785 


S1M10000032E12 


Staphylococcus aureus 


2786 


SIMI0000032F01 


Staphylococcus aureus 


2787 


S1M10000032F04 


Staphylococcus aureus 


2788 


SIM10000032F05 


Staphylococcus aureus 


2789 


S1M10000032F10 


Staphylococcus aureus 


2790 


S1M10000032F11 


Staphylococcus aureus 


2791 


S1M10000032F12 


Staphylococcus aureus 


2792 


S1M10000032G02 


Staphylococcus aureus 


2793 


S1M10000032G03 


Staphylococcus aureus 


2794 


S1M10000032G04 


Staphylococcus aureus 


2795 


S1M10000032G06 


Staphylococcus aureus 


2796 


S1M10000032G08 


Staphylococcus aureus 


2797 


S1M10000032G10 


Staphylococcus aureus 


2798 


S1M10000032G12 


StapJjylococcus aureus 


2799 


S1M10000032H01 


Staphylococcus aureus 
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Sitnnhvl ncfitjcu^ /tuj'&u^ 


.01/ 1 


S 1 M 1 0000032H07 


StanlTvlncocciis tiursii^ 




^ 1 M 1 00000 '^9H00 


Stan iTvlncncc us aur&u ^ 




S 1 M 1 000003 2H 1 1 


Sttmhvlococcits aureus 




<s 1 M 1 00000*^ A 07 


StanhvlntifiCCttK tnir&tiK 




^ 1 1 00000'^'^ A 07 






S 1 M 1 00000'^ A OX 


StnnlTvlncnccii^ nurPHK 


*.ol/ / 


<5 1 M 1 onooo"? ^ A i n 

0 1 iVl 1 Ul/vrvl/ J I v 




'>XOR 


m M 1 000003 3B02 


StanhvIncoccliS aur^u^ 




<s 1 A/f 1 000003 3R07 


St/inhvlncnccus tittr^uK 




<i 1 K>f 1 000003 3 ROR 






i> 1 jvi 1 uuuuuj^is 1 1 




2812 


c 1 K/f 1 Anf\r\n'2'3'Ri 7 
b 1 IVl 1 UUUUU U 


tjicijjnyiocuccito aurtsiM 


2813 


0 1 M 1 UUUUU3 J wUh 




2814 


0 1 M J UUUUU3 jUU^ 


otap/jyiocuccus aur&its 




C 1 lV>f 1 AAAAA'J'^'Pkn'^ 




«:o ID 


C 1 'KA 1 AAAAA'3'3T^A4 




1C 1 7 

•lo 1 / 


C 1 X/f 1 AAAAAI^T^A^ 






C 1 X>f 1 AAAAA1^T^A#% 
0 1 IVl 1 UUUUU J JiJUO 


OlClJiy/iyiOCC/LClt^ Cllirt^lUi 


Jo 1 y 


C 1 \ A 1 AAAAAT^Pi 1 O 










OO*^ 1 

.82 1 


C 1 Kjf 1 AAAAA?^17A4 


ijiCipnyiococcii^ cutr&us 


-2822 


C 1 "KA 1 AAAAAQ t A 


iDiupnyiococcus aureus 


2823 


b 1 M 1 UUUUU J J 1 J 


Staphylococcus ctweus 


2824 


C 1 K>r 1 AAAAA'21I?A7 

b I M 1 UUUUU3 jrUJ 


Staphylococcus aureus 


. 2823 


C 1 1 AAAAA^'2T7A'2 

b 1 M 1 UUUUU3 jr UJ 


Staphylococcus aureus 


2o2o 


C 1 K/f 1 AAAAA'IQ'PA/^ 


Staphylococcus aureus 


Jo J / 


Q 1 \yf 1 00000*5 '^F07 


i^iQpnyiococcua owsu^ 


JoJo 


Q 1 !V>f 1 0OOOO'^^POO 


tjiapfiyiococcus aureus 


J0J7 


0 1 IVl 1 UUvUU 1 1 


i^iapnyiococcus aureus 


JoJU 


Qi ivyf 1 ooooo'^'^rio^ 


tjiaptiyiococcub aureus 


Jo^ 1 


Q 1 iv/f 1 00000*5 *5ri07 

0 1 iVl 1 UUUUU3 J VJU / 


tJiapfTyiococcuA aureus 




Q 1 N/T 1 00000^5 '^riOQ 


tjiapfjyiocijccus aureus 


Jo^j 


Q 1 TVyf 1 00000 ^ '^r? 1 0 


xjiapnyiococcus aureus 


Jo J*4 


Q 1 N/ii 00000 '5 "^ri 1 1 

0 1 IVi i UUUUU3 jVJ 1 1 


^t/^nh\ii jutvonv 

ijiuutiyiULtfji^LfUS Liiireii^ 


JoJ J 


Q I \>f 1 00000*5 \ 7 
0 1 IVl 1 \}\)\J\}\JD J VJ U 


LjiCtU/iytiJuLfLcu^ cjureuA 




^1 Kyi 1 00000^5 '5Mm 


ijflLijJliyiUL'iJL-v^UCi LiUf 


Joj / 


Q 1 K/f 1 00000*5 ^5 1407 


kjiuurtytuajccui^ uLirau^ 


Jo^o 


^ 1 !V/f 1 00000*5 "5 140*5 


^t/^nlTXtl /^/*^/*/^H^ ^»H»^'»<P 

kJiupiiyiULfUi^i^u^ uureuo 




^ 1 M 1 00000331407 


i3 f upr lyi %J\^ fJif L» Ua uuf t?ui9 


-40HU 


^1 M 1 0000033140X 


iJlCdpfiyHJkfUOKfUA CdUf tfltA 


78a 1 

1 


<\ 1 IV/f 1 00000*5 "51400 


tjiup/fytuLr%ji,K,u^ uui %iUi> 




^ 1 M 1 00000*5 3X4 1 0 
0 1 IVI 1 uuui/u^^n. 1 v 


0 f C/Cr C/C Cr Mo C«Mr Mi> 


784 


^1 Ml 00000^3141 1 
0 1 ivi 1 uui/uu J oni 1 


^tnnhnti nf*nf*/*itv ^nMi^ouc 
tjiUpriyiUl^vLri^Ua CiUrcli^ 


2844 


S1M10000034A02 


Staphylococcus aureus 


2845 


S1M10000034A03 


Staphylococcus aureus 


2846 


S1MI0000034A04 


Staphylococcus aureus 


2847 


SiM10000034A05 


Staphylococcus aureus 


2848 


S1M10000034A08 


Staphylococcus aureus 
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2849 


S1MI0000034A09 


Stophylococczis aureus 


2850 


S1M10000034A11 


Staphylococcus aureus 


2851 


S1M10000034A12 


Staphylococcus aureus 


2852 


S1M10000034B03 


Staphylococcus aureus 


2853 


S1M10000034B05 


Staphylococcus aureus 


2854 


S1MI0000034B06 


Staphylococcus aureus 


2855 


S1M10000034B07 


Stapltylococcus aureus 


2856 


S1M10000034B08 


Staphylococcus aureus 


2857 


S1M10000034B09 


Staphylococcus aureus 


2858 


S1M10000034B10 


Staphylococcus aureus 


2859 


S1M10000034B12 


Staphylococcus aureus 


2860 


S1M10000034C02 


Staphylococcus aureus 


2861 


S1M10000034C06 


Staphylococcus aureus 


2862 


S1M10000034C07 


Stauhvlococcux aureus 


2863 


S IMl 0000034C09 


Statjhvl^coccux ttur^tM^ 


2864 


S IMl 000003 4C 1 2 


Stonhvlncnrcn^ ntif^j^ 


2865 


S1M10000034D01 " 


Stanhvlncocc'tix /siir^tji ~ - — - ~ 


2866 


S1MI0000034EK)5 


StanhvlncoctTUK auTP^tiK 


2867 


S1M10000034D06 


StanhvlococctiK aur^ti^ 


2868 


S1M10000034D07 




2869 


S1M10000034D08 


Statjhvlncncdj^ cnnrcuK 


2870 


S1M10000034D10 




2871 


S1M10000034D11 


Staryhvl ncnccu^ tmr^uv 


2872 


S1M10000034DI2 


Stonhvlncncctt^ /Tiir(>HK 


2873 


S1M10000034E01 


Stanhvlncnccu^ oiir^ii^ 


2874 


S1M10000034E02 




2875 


S1M10000034E04 


Stanhvlncnccit^ mirpii^ 


2876 


S1M10000034E05 


StODlivlococcus ctur&iiK 


2877 


S1M10000034E06 


Statyhvlocncciis: our^uK 


2878 


S1M10000034E07 


StaijhvlocnccvK oursn^ 


2879 


SIM10000034E10 


vttyf \y<* L/w *^ uo Vmtiif w cc4> 


2880 


S1M10000034E11 


StatyhvlocficciiK cturs.iiK 


2881 


S1M10000034E12 


StanPtvlncficcii^ atirsu^ 


2882 


S1M10000034F01 


Staolwlococcus aureus 


2883 


S1M10000034F02 


StaDlivlococcii^ aureus 


2884 


SIM10000034F03 


StoDlwlococcuK aiirsus: 


2885 


S1M10000034F04 


Staphylococcus aureus 


2886 


S1M10000034F05 


Staphylococcus aureus 


2887 


S1M10000034F07 


Stapliylococcus aureus 


2888 


S1M10000034F08 


Staphylococcus aureus 


2889 


SIM10000034F09 


Staphylococcus aureus 


2890 


S1M10000034F10 


Staohvlococcus aureus 


2891 


S1M10000034F12 


Staohvlococctis aur&uK 


2892 


S1M10000034G02 


Staphylococcus aureus 


2893 


S1M10000034G03 


Staphylococcus aureus 


2894 


S1M10000034G06 


Staphylococcus aureus 


2895 


S1M10000034G07 


Staphylococcus aureus 


2896 : 


S1M10000034G08 


Staphylococcus aureus 


2897 


S1M10000034G09 


Staphylococcus aureus 
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2898 


S1M10000034G1 1 


StartlTvlfiCocctis aitv^iiK 


2899 


S1M10000034G12 


Stanhvlococcus Qureu^ 


2900 


S 1 M 1 000003 4H0 1 


S\tQn hvlococc us aitreii ^ 


2901 


S 1 M 1 0000034H02 


StQTihvlococcus unroll ^ 


2902 


S 1 M 1 0000034HO^ 


^tnnhy)] nf^nf/^tiK ^nir^uQ 


2903 


S 1 Ml 0000034H06 


SttmJTvlncnccit^ nnr^uK 


2904 


S 1 M 1 0000034H07 


^t/mh\)1 nt^rtf*ni^ ntifPti^ 


2905 


S 1 M 1 0000034H0R 




2906 


S 1 M 1 0000034H09 

X IVX X V V/ V/\/\y J*TX X\/7 


Stunltvlocncciis nur^u^ 


9007 


<s 1 M 1 onoon^dH 1 ft 


^t/mh\}1 nf*/^f*/*n^ /jjif";^tic 




0 1 IVl 1 \J\J\J\j\jj JrWJj 






0 1 iVl 1 UUUUU J J/\Uo 








^t/inlrxfl rtf*n/*f^nv ^iifottv 

ijlLl£/r lyi C/C' L/C C if >3 UUf MO 


291 1 


C 1 "KA 1 AAAAA'7 ^ A 1 A 

b 1 JVL 1 UUUUU^ D A 1 U 


^f^mh\ii f\f*^f*f*^t^ yTfji*^4jc> 


2912 






2913 


O 1 "K >r 1 AA AAA'S C A 1 O 

o IM 1 UOOUUi 5 A 1 2 


oiuptjyiococcus cnirsus 




CI \4 1 AAAAA'S <DA 1 


Stophylococcns ciukbus 


901 ^ 


Q 1 "KA 1 AAAAA'^ CD A'S 

o 1 iVl 1 UUUUU3 jdU3 


Staphylococcus aureus 




^ 1 \A 1 AA AAA'S A^ 
o 1 IVl 1 UUUUU j 0OU4 


oiapnyiococciis uidrGus 


901 7 


^ 1 A/f 1 OOOOA'^ ^HAR 


ijiupnyiococcus uursus 


2918 


^1 Vf lOOOOO^^Rl 1 


^^^VW^n\iI ^\^J\^.^^Mt9 :^V4#l*j94#Ct 

i^lOpiiyiOCIXCUS OlirCilS 


9010 


o 1 xvj. 1 \j\j\j\i\JO J\^\> 1 


c^iupnyiococcus aureus 


7090 

^7X.V/ 


<s 1 M 1 00000^ ^^09 


otapnyiococcus aureus 


909 1 


^ 1 M 1 OOOOO'^ ^CCiA 


Staphylococcus aureus 


9099 


^ 1 K/f 1 ooooo'^ ^r*o/; 


Staphylococcus aureus 






Staphylococcus aureus 


9094 

Z7Z*f 


^iN/fi ooooo'^snoi 


Staphylococcus aureus 


909 S 

Z7Z^ 


^1 M 1 00000*^ sno4 


oiapriyiococcus au/eus 


909^ 


Q 1 A/r 1 ooooo*? sno6 


otap/jyiococcus aureus 


9097 
Z7Z / 


^ 1 K/ri 00000'^ snoo 


^iQpnyiococczis Qursus 


909Ji 


^ 1 A/f 1 0OOOO"^ 1 9 


diapnyiococcus aureus 


9090 


^ 1 M 1 OOOOO'^ SF09 


olopnyiooocclis cnirsits 


90*^0 

X7JU 


^ 1 M 1 00000*^ SPO'^ 


oiapnyiococcus aureus 


90*^1 
1 


<s 1 M 1 00000'^ SFOd. 


ijiapriyiococcus aureus 


90^9 


9 1 M 1 OOOOO"^ SPOR 


tjiupnyiococcus aureus 




1 M 1 OOOOftl SFOO 


ijiciptiytococcus aureus 


2934 




oiupnyiococcus aureus 


90'? S 
^7 J ^ 


<\lM10nOOO^SFO^ 


^jiapnytococcitS aureus 


2036 


^ 1 M 1 000003 SF04 


oiup/jyiucijcous aureus 


2937 


S 1 M 1 000003 5F09 


ijiupfiji'i%jL,i/ifUu^ uureu^ 


2938 


SI Ml 000003 5F12 

O X IVX X wWvVo' A X^ 


kJlldpftyiLfLrUtrt^lM UUreii^ 


2939 


SI Ml 000003 5 G02 


oiuptiyi ucocu lis our eus 


2940 


SI Ml 000003 5G09 


0# up fly I C/C c/C 2e<> UUf eUj 


2941 


S 1 M 1 000003 5G 1 1 


tjiapnyicfcuccus aureus 


2942 


S1M10000035G12 


Staphylococcus aureus 


2943 


S1M1O000O35HO1 


Staphylococcus aureus 


2944 


S1M10000035H07 


Staphylococcus aureus 


2945 


S1M10000035H08 


Staphylococcus aureus 


2946 


S1M10000035H09 


Staphylococcus aureus 
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2947 


S1M10000035H10 


Staphylococcus aureus 


2948 


S1M10000035H11 


Stoplrylococcus aureus 


2949 


S1M10000036A02 


Staphylococcus aureus 


2950 


S1M10000036A03 


Staphylococcus aureus 


2951 


S1M10000036A04 


Staphylococcus aureus 


2952 


S1MI0000036A05 


Stapliylococcus aureus 


2953 


S1M10000036A0S 


Staphylococcus aureus 


2954 


S1M10000036A11 


Staphylococcus aureus 


2955 


S1M10000036A12 


Stapliylococcus aureus 


2956 


SI Ml 000003 6B04 


Staphylococcus aureus 


2957 


S1M10000036B06 


Staphylococcus aureus 


2958 


SI Ml 000003 6B07 


Staohvlococcus aurstt^ 


2959 


SlMl 000003 6B08 


Staiyhvlncnccii^ outpuk 


2960 


S1M10000036B11 


Staohvlocciccti^ aureus 


2961 


S1M10000036B12 


StoDhvlococcu^ atif^it^ 


2962 


SIM 1000003 6C01 


StOT^hvlocnccii^ aurfu^ 


- -2963 


S 1 Ml 000G036C0S - 


Stanhvlocficctis~£iiirsiix 


2964 


S1M10000036C04 


Stanhvlocciccu^ cniretus 


2965 


S1M10000036C05 


Staohvlococcus atir^u^ 


2966 


S1M10000036C06 


Stanhvlncficcn^ aureus 


2967 


S1M10000036C07 


Staohvlocnccu^ aureus 


2968 


S1M10000036C09 


Staohvlncficcu^ crureti^ 


2969 


S1M10000036C10 


Stanhvlncficcti^ nurf*iiv 


2970 


S1M10000036D02 


Stanhvlnc/^ccuK nur^u^ 


2971 


S1M10000036D03 


Sit/mhvl nmrr'n ^ ntir^n^ 


2972 


S1M10000036D06 




2973 


S1M10000036D08 


Stfmhvlncnrcit^ aiirf^u^ 


2974 


S1M10000036D10 


Stnuhvlococciis aureus 


2975 


SIM10G00036DI1 


StaTyhvlocncctiK niir^uv 


2976 


S1M10000036D12 


StaDhvlococcliS aureus 


2977 


S1M10000036E06 


Stanhvlocnccu^ nursuK 


2978 


SI Ml 000003 6E08 


Stnohvlocficcii^ iiitrs.u^ 

l>^»M^# C^f txWC/ww MO MUr wMO 


2979 


S1M10000036E11 


Staohvlococcus aureus 


2980 


SI Ml 000003 6F06 


Stanltvlocnccus mireu^ 


2981 


S1M10000036F07 


StODhvlococcus aureus 


2982 


S1M10000036F08 


Staphylococcus aureus 


2983 


S1M10000036F09 


Staphylococcus aureus 


2984 


S1M10000036F10 


StaDhvlococcu^ aureus 


2985 


S1M10000036F11 


Staohvlococcus aureus 


2986 


SIM10000036G03 


Staphylococcus aureus 


2987 


S1M10000036G07 


Staphylococcus aureus 


2988 


S1M10000036G08 


StoDhvlococcuK aureus 


2989 


S1M10000036G11 


Staohvlococcus aureus 


2990 


S1M10000036H01 


Staohvlococcus oiiretiK 


2991 


S1M10000036H02 


Staphylococcus aureus 


2992 


S1M10000036H03 


Staphylococcus aureus 


2993 


S1M10000036H04 


Staphylococcus aureus 


2994 


S1M10000036H05 


StaplTylococciis aureus 


2995 


S1M10000036H06 


Staphylococcus aureus 
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S 1 M 1 000003 6H08 


Staphylococcus aureus 


7007 


S1M10000036H11 


Staphylococcus aureus 


299R 


S 1 M 1 000003 7A02 


Stapftyiococcus aureus 


7QQ9 


S 1 Ml 000003 7 A03 


Staphylococcus aureus 




S 1 M 1 000003 7 A06 


Stap^tylococcus aureus 


D\J\3 1 


S ] M 1 000003 7A08 


Staphylococcus aureus 






StnTjIivlncoccus aureus 




Q 1 M 10000037 A 1 1 


Staphylococcus aureus 




*s 1 M 1 000003 7 A 1 2 

1^ X IVX X \f\J\J\J\J J / x>i X ^ 


Stapljylococcus aureus 




^ 1 Aif 1 000003 7Rn3 


Staohvlococcus aureus 


JUUO 


<s 7 A/f 1 000003 7R04 


Staphylococcus aureus 


jUU / 


Q 1 A/f 1 000003 7R0^ 


Stauhvlococcus aureus 


3008 


o 1 IVl 1 UUUUU J / OuO 






Q 1 AAl 000003 7R07 


Staphylococcus aureus 


3010 


Q 1 Kif 1 0O000'^7R0R 
3 xIVx 1 \J\f\J\i\JD / JDUO 


k^tU£/f*jft\J%^%Jif\^l4ty MM/ ecu 


301 1 


ClAyfl 00000^^71310 


^tnrthrx.}] /mv^iM^ 


3012 


Q 11^110000037^1 1 




3013 


C 1 \yf 1 OOOOO^ 7R 1 7 


^t/rnln}! n/*rk/^/*uc /niw^nv 


3014 


CI Ayf 1 00000*^7^0^ 




"7 A 1 ^ 
3013 


Q 1 \yf 1 00000"^ 7r'0/^ 


kjlUjyfiyiLfi^lJUf^U^ Ulir&UA 


jUlO 


CI A/f 1 OOOOO"^ 7P07 


Skt/^Tih\}1 /Ttir*tfnv 


3U1 / 


Q 1 IWf 1 00000^^7^011 


iyiuunytijf^iji^i^iMti uur&iM 


3U I o 


CI Nyf 1 nnooo'^7r^oo 


ijiupttyiijifUtti^m Ltur&u^ 


1f\ !Q 
JU J 7 


c 1 x/f 1 ooooo'^7r' 1 o 






CI M 1 00000'^7ri04. 

O 1 IVi 1 \J\J\I\J\jO I LJ\J^ 






C 1 M 1 OOOOO'^TOOS 






c 1 \if 1 ooooo'^ 7rio A 

o 1 IVl 1 \J\j\J\J\Jj 1 UKjO 






c 1 iv/f 1 ooooo'^7rioo 

0 1 IVX X \J\l\j\3\Jj 1 LJKjy 


Sit/inhyjl fi/^rtrT'H^ /rtiw/^iiK 

ljlUL/rtyi-\J*^\J%r*^l%^ %Ai*f 




C 1 \4 1 0OOOO'^7'ni 9 
o X IVX X tUl^ 


SlfnnJ'n}! /7Wf*^wc 
o ( tijjf lyi c/fcr u> Wi> Ltuf csxf ij 




C llVA 1 0OOOO'^ 7T?09 
o 1 iVl 1 UvFUUVU / HtU^ 


i^LL*lJliyi\J\^\Ji^\0l4^ tdttf tiUO 




C 1 iWf 1 00000*5 7^0*5 
o 1 IVl 1 UUU VU J / CAJj 


^fnnh\)i nr*iy/*f*ijv mir^uv 


^uz / 


0 1 iVx X UUUUU:> / JDUO 






Cl \/f 1 00000*5 7T50R 


^frtrth\t1 nf*f^f*f*^iv /ntr^iv 

ijtLtf/riyi%J*^\Ji^\*UtJ fAUr tSU(3 




o 1 ivi 1 uuuuu^ / CAjy 






C 1 \4 1 00000*5 7F 1 0 

O 1 IVl 1 \J\J\J\J\JD / EflKJ 


kjlLllJfiy^KfX^xJKifSftAA uut %^u^ 




ClAyTl n0000'57Fl 1 

D 1 IVi 1 UUUUw J / I-< 1 1 






c 1 IVl 1 nnoon'57F i *> 

o 1 IVl 1 \J\J\J\J\JJ 1 iZix^ 


Ljiujjf tyi Lft^ c/c c> cf o t* HI t^iiA 




C1M100000^7F09 






CI M 1 0000037F03 

O 1 IVX X \3\3\j\3\JJ 1 X \JJ 


Sit/^nhvft /^rriff*!!^ tniirf>iiK 

»Olt*L/ltyt\J\r\J\^\^(4^ t*i4r t^tttJ 




S 1 M 1 0000037F04 

w A AVX X \3\J\t\f\J^ 1 X \/T 


Sktnnhvlococcit^ aur^n^ 

XJ»C>iX//*K» Vk^W Slu MH/ bfHO 




CI M 1 000003 7F0^ 

o x IVX X VvrV/VFvr J / X \jj 


LjKAl/ftyi\J^\^*^^l*^ MM/ 




CI M 1 000003 7F06 


KJlULfr tyi-\J^sJK^\^UA lAUf C?uo 




C 1 M 1 00000'57F07 
o 1 ivi 1 uuuviu^ / r\j / 


Slt/mlT\i1 fn^n/*t*7jv fitifff^i^ 
iijlUUfiyi\JS^%J\^\^tM UUrtiU^ 




C 1 M 1 000003 7F0R 

O X lYl 1 VVvV/v J f rxfo 


OX(«X//»|'*C^vC/wwM)3 I4l€f 


3040 


S1M10000037F09 


Staphylococcus aureus 


3041 


S1M10000037F10 


Staphylococcus aureus 


3042 


S1M10000037G01 


Staphylococcus aureus 


3043 


S1M10000037G02 


StapJrylococcus aureus 


3044 


S1M10000037G03 


Staphylococcus aureus 
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3045 


S 1 M 1 000003 7G06 


St/inhvlt>cocctix imrstiK 


3046 


S IMl 000003 7G07 


Stanhvl neocene aureus 


3047 


S 1 M 1 000003 7G08 


Stnnhvlncoccu^ /iiir^u^ 


3048 


S1M10000037G10 

X XTX X w w w X v 


Staohvlococcii^ aureus 


3049 


S 1 M 1 000003 7H02 


St tinhvl neocene oiir^u^ 


3050 


S 1 Ml 0000037H03 


StOuhvloCOCCUX £2llT^U^ 


3051 


SI Ml 000003 7H05 


StnohvlocQccti^ aureus 


3052 


S 1 Ml 0000037H07 

kn? X XVX 1 \J \J\J t X X Vf # 


Stnnhvlncocctj^ oiirsu^ 

^.^C^ M^L/' * l^W w MtJ mX»/ wMx3 


3053 


S 1 M 1 000003 7H08 


Staohvlococcti^ oureu^ 

k#X/# » V/W w f>f 4J C*»4# 


3054 


S 1 M 1 000003 7H09 


StODhvlococcus auretis 




S 1 M 1 000003 7H 1 1 


Staohvlococctis attrsus 




^ 1 A/TI OOnOO'^il AOil 




DUD 1 


Q 1 \/f 1 nnooo 1 A 07 

O 1 AVI 1 UUUUU J 0/\U / 


iji t*ji/r *yi c/o t/Ci« cf 3 L*t4f c mo 




Q 1 \>f 1 nooool ft A Oft 












Q 1 ivyf 1 noonoift A 1 1 






QllVAl nOOOO'^ftA 17 






^ 1 1V/f 1 0OOOO'^ ftR0 1 


i^iopnyiococQus uureus 




^ 1 M 1 nOOOO') ftRO*^ 


^^^nlftil /^/^^/^^^tc ✓y»/f*.d</o 


3064 


^ 1 Ml 000003 ftTl07 


oiupriyiuuocKfUS cnittsuo 


3065 


S 1 M 1 000003 8B08 




3066 


S 1 M 1 000003 8B09 


Sit/Jnltixjl /'tf*f\/*/*nv ^nMfffiJC 


3067 


S1M10000038B12 


ijiiAprij/iiJLfLfkf^lM uurcu^ 


3068 


S 1 M 1 000003 8C0 1 

X iVX X \J\J\J\J\JJ 0>>^V/ X 




3069 


^ 1 M 1 OOOOOT %C{Y> 

0 1 XVX X \i\J\i\J\J3 OX^vr^ 




JVI / v 


^ 1 M 1 OOOOOT RP06 

0 X XVX X \J\J\J\J\JO OwvU 


kjiujjfiyiui^uuL'U^ ciiir&ii^ 


'^071 


^ 1 M 1 000001 RPOft 

0 X iVX X \J\J\J\J\Jj Ov^V/O 




D\3 1 mm 


^IMIOOOOOIRPIO 

0 1 IVX X \j\J\J\J\i^ X w 


LjlUjyrtyiL/UlJifi^U^ UMr cX<i3 




^1 Ml 000001 ftp 1 1 

0 X iVl 1 \3\J\J\t\MO X X 


^f/^nh\tJ nf*nf*f^iv ^mfi99JV 


3074 


<s 1 M 1 000003 8C 1 2 

0 X XVX X V VvWf 0 w X ^ 






1 M 1 000001 )? no? 




3076 

J\3 i\J 


^iMioooooiftnos 


tjiijijnyiuL.UL'i^ito uur&u^ 


3071 


S 1 Ml 000001 RD07 

0 1 IVX X \I\J\3\M\i J \i^J\3 1 


^tnnlml ^^f*fif*f*^iv /VMi*^f/c 
iJlUJJrtyiLfLftJLff^ltA UUr j£U^ 


3078 


S 1 M 1 000003 8D08 


Sitrmn\i1 nf*fi/*f*liV /llif^uv 
ijtUjjfiyitJU(j%ifitiio UUr tsiM 


3079 


S 1 M 1 000003 8D09 


ijlLilJt iyi\JKf\J\^\tU^ UMr CC'CO 


3080 


S1M10000038D10 

k-' X A^x I wvy V/V/^ %JX^ A V 


Slt/Tnh\}] nr*nf*i^it^ /itir^fUK 


3081 


S1M1000003SD1 1 


iJilAL/fiyiLf\^%JL>Lfl4^ L4l4f %^Ll^ 


3082 


S1M10000038D12 


ijtLifyf/yifyifL/L'L'itij CJUf tiit,y 


3083 


S 1 M 1 000003 8E0 1 


XJl\AtJHyi\J\^\J^\0itA Lt U f t^l^iJ 


3084 


S 1 Ml 000003 8E0'' 


Sltnnhv] nf*/iCf*ti^ tmr^ii^ 


3085 


S1M10000038E03 




3086 


S 1 M 1 000003 8E04 

w X XtX X WW WW *JJw\/~ 




3087 


S 1 M 1 000003 8E05 

ta^ A 1*1. X WVr W«^ WX^Vai/ 


Ljtc*priyi%j\fLfi^t^uo uuf tsu^ 


3033 


S 1 M 1 000003 8E06 




3089 


S1M10000038E07 


Staphylococcus aureus 


3090 


S1M10000038E10 


Staphylococcus aureus 


3091 


S1M10000038E12 


Staphylococcus aureus 


3092 


SIM1000003SF03 


Staphylococcus aureus 


3093 


S1M1000003SF04 


Staphylococcus aureus 
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3094 



3095 
1096" 



Clone name 



S1M10000038F05 



S1M10000038F06 



Organism 



StapMococctis aureus 



StapJrylococctis aureus 



S1M10000038F08 



3097 
3098 



S1M10000038F09 



Staphylococcus aureus 



StapJjylococcus aureus 



S1M10000038F10 



Staphylococcus aureus 



3099 



S1M10000038F11 



Staphylococcus aureus 



3100 



S1M10000038F12 



3101 



S1M10000038G01 



Staphylococcus aureus 



Staphylococcus aureus 



5102 



3103 
"3T04" 



S1M10000038G03 



S1M10000038G04 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000038G06 



3105 



S1M10000038G08 



3106 



S1M10000038G10 



3107 



S 1 Ml 000003 8G 11 



3108 



S1M10000038G12 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 
Staphylococcus aureus 



3109 



S1M10000038H03 



Staphylococcus aureus 



3110 



S1M10000038H07 



3111 



S1M10000038H09 



Staphylococcus aureus 



Staphylococcus aureus 



3112 



S1M10000038H11 



Staphylococcus aureus 



3113 
3114 



S1M10000039A02 



S1M10000039A05 



3115 

3116 



S1M10000039A07 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000039A08 



Staphylococcus aureus 



3117 
3118 



S1M10000039AII 



Staphylococcus aureus 



S1M10000039A12 



3119 



S1M10000039B02 



3120 
3121 



S1M10000039B06 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000039B07 



3122 



S1M10000039B10 



3123 



S1M10000039B12 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



5124 



S1M10000039C04 



Staphylococcus aureus 



3125 
3126 



SlMl 000003 9C06 



Staphylococcus aureus 



S1M10000039C07 



3127 
3128 



S1M10000039C08 



S1M10000039C09 



3129 



S1M10000039C10 



Staphylococcus aureus 



Staphylococctis aureus 



Staphylococcus aureus 
Staphylococcus aureus 



3130 



S1M10000039C11 



Staphylococcus aureus 



3131 



S1M10000039D02 



3132 
3133 



S1M10000039D09 



S1M10000039D10 



3134 
3135 



S1M10000039E01 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000039E08 



3136 



S1M10000039E09 



3137 



S1M10000039E10 



3138 
Tl39" 



S1M1Q0OO039E11 
S1M10000039F02 



Stapltylococcus aureus 



Stapliylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



3140 

3141 



S1M1Q000039F03 
S1M10000039F05 



Staphylococcus aureus 



Staphylococcus aureus 



3142 



S1M10000039F07 



Staphylococcus aureus 



Staphylococcus aureus 
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3143 


S1M1O0O0039FO8 


Stophylococcus aureus 


3144 


S1M10000039F09 


Staphylococcus aureus 


3145 


S1M10000039F10 


Staphylococcus aureus 


3146 


S1M10000039F12 


StapJivlococcus aureus 


3147 


S1M10000039G03 


Staphylococcus aureus 


3148 


S 1 M 1 000003 9G04 


Stanhvlococctis aur^iis 

MIA/' #> X«^w%^w w wf 4J b0M« wMv 


3149 


S1M10000039G07 


Staphylococcus aureus 


3150 


S1M10000039G10 


Staohvlococcus tnireii^ 


3151 


S1M10000039H02 


Staphylococcus aureus 


3152 


S 1 M 1 000003 9H03 


Staphylococcus aureus 


3153 


S1M10000039H04 


Stnohvlococcus cnireits 


J X J*t 


S 1 M 1 000003 9R06 


SttiDhvlococciis aiir^tix 


J i 


O 1 IVl i l/UUl/U J J'XT.v / 






^ 1 M 1 00000"^ OHOR 




J 13 / 


Q 1 TV^ 1 0OOOOAO A O^ 




J 1 JO 


^1 Ml 0O00040A0S 


tj(M£/rf|^XC/C'C/fc«C'X<iJ 141** HlMA 




^ 1 Ayf 1 OOOOOAO A 07 


ijiujjffyiiJi^i/i^t'UA uur&uA 


^ 1 \J\f 


^ 1 M 1 0OOOOdO A OR 




3161 


S 1 Ml 0000040 A 1 0 




3262 


S 1 M 1 0000040 A 1 1 




3163 


S 1 M 1 0000040BO 1 

X XtX X V\/ W V~ vX_^\/ X 




3164 


S 1 M 1 0000040B03 


^t/inh\>1 t'hf*f%f*t*nv fnirc^^iv 


3165 


S1M10000040B07 


^tnnhrol nf*/%f*/*u^ fniw^i^ 


3166 


S1M10000040B1 1 

X ITX X V/Vr WV/^ vXJ 1 X 




3167 


S1M10000040C03 




3168 


S1M10000040C04 


^tiiTtJri}! rtt^n/^r'it^ rtufe>iiv 
LjiLijjrtyiL/utJL'L-UKi Ltumu^ 


3 169 


S 1 M 1 0000040C05 




3 170 


S 1 M 1 0000040P06 




3171 


m M 1 0000040P07 

X IVX X Wl/W^l/WV / 




3172 


9 1 M 1 0000040P0R 




3173 


S 1 M 1 0000040r 1 0 




3174 


S 1 M 1 000fl040r 1 1 


-^//7n/TI^//l/'0/*/*tiC /Tlif^UQ 


3175 


S 1 M 1 0000040D0 1 

X XVX X Ww w wX^V X 




3176 


S 1 M 1 0000040D03 


.^f/jnhvtn/^/'i/^/'iJ V /Tfjr^tJ c 


3177 


S 1 M 1 0000040D08 


iji UL/f fj'* C/w> I/O O UUf C tto 


3178 


S 1 M 1 00000401)09 




3179 


SI MI 000004 ODl 1 




3180 


S1M10000040E01 




3181 


S1M10000040E02 


Stanhvlncoccuft oiirs.ii^ 

^^»mX/« il^fr^w Mw wMtf 


3182 


S i M 1 0000040E04 




3183 


S1M10000040E05 


^tnnhvlne^nccti^ oitv0iA^ 


3184 


S1M10000040E06 


Sttin hvlncnccn ? auf&itst 

4i^*i<«X/f • K » V/b'W MtJ v<(<Cf C>XI<J 


3185 


S1M10000040E07 


StanhvIficni^ctiK aurpii^ 


3186 


S 1 M 1 0000040E09 




3187 


S1M10000040E10 


Stapltylococcus aureus 


3188 


S1M10000040E11 


Staphylococcus aureus 


3189 


S1M10000040E12 


Staphy^lococcus aureus 


3190 


S1M]0000040F01 


Staphylococcus aureus 


3191 


S1M10000040F02 


Staphylococcus aureus 
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A ^9 Ki9XJA 


3192 


S1M10000040F03 




3193 


S1M10000040F04 


lyi C/C- C/C C MO ClUr c?ZiO 


3194 


S1M10000040F05 


ujiuffnyiucuccus uursits 


3195 


S1M10000040F06 


i^iuptTyiococCuS aUr&llS 


3196 


S 1 M 1 0000040F0 8 


Staphylococcus cmrcus 


3197 


S1M10000040F09 


LjlCdJpfTyliJCOCCiiS ulirGUS 


3198 


S1M10000040F12 


i^iupnyiococcus aureus 


3199 


S 1 M 1 0000040GO 1 


Staphylococcus aureus 


3200 


S 1 M 1 0000040G02 


t->iupriyiococcus aureus 


3201 


S IM 1 0000040G04 


Staphylococcus aureus 


3202 


S 1 Ml 0000040G07 


Staphylococcus aureus 


3203 


S 1 M 1 0000040G08 


Staphylococcus aureus 


3204 


S 1 M 1 0000040G 1 2 


Staphylococcus aureus 


3205 


S 1 M 1 000 0040H02 


Staphylococcus aureus 


3206 


S 1 M 1 0000040H03 

U X XtA X W W W^r VX X\JJ 


Staphylococcus aureus 


3207 


S 1 M 1 0000040H04 


Staphylococcus aureus 


3208 


S 1 Ml 0000040H05 


Staphylococcus aureus 




S 1 Ml 00000401407 

O X XrX X \J\J\J\J\J'^\JXX\J f 


Staphylococcus aureus 


3210 


S 1 M 1 0000040H 1 0 


Staphylococcus aureus 


321 1 


SI Ml 0000041 A 01 


Stapliylococcus aureus 


3212 


S 1 M 1 000004 1 B02 

^ X XVX X W WV/*T XMj\J^ 


Staphylococcus aureus 


3213 


S 1 M 1 000004 1 FlO'? 


Staphylococcus aureus 


3214 


5% 1 M 1 000004 1 ROS 


Staphylococcus aureus 


3215 


S 1 M 1 000004 1 RO^ 

»J A IVX X \/W v/v/V/'t 1 x3 


Staphylococcus aureus 


3216 


S 1 M 1 000004 1 R07 


Staphylococcus aureus 


j>217 


S1M10000041"R19 


Staphylococcus aureus 


3218 


S 1 M 1 000004 1 COR 


Staphylococcus aureus 


yi\9 


S 1 M 1 00OOO4 1 P 1 0 


Staphylococcus aureus 


3220 


SI Ml 0000041 n 1 

X IVX X VW \/VI*T 1 1 1 


Stapliylococcus aureus 


3221 


^ 1 Ml 000004 1 DOi^ 

O X IVX X V W 1 1^ vO 


Staphylococcus aureus 


3222 


S 1 M 1 000004 1 r)07 

O X IVX X VV/\/v/VI*T 1 X^\J 1 


Stapliylococcus aureus 


3223 


S 1 Ml 0000O4 1 noR 

O IIVX 1 WvfWH XXJyJO 


Staphylococcus aureus 


3224 


SlM1000004iniO 

o X xvx X \/^\3\iyj*^ X Xtf 1 yj 


Staphylococcus aureus 


3225 


SlM1000004ini9 

O 1 xvx 1 \J\J\J V/*T 1 X-/ X ^ 


Staphylococcus aureus 


3226 


S 1 M 1 000004 1 FO'^ 


Stapliylococcus aureus 


3227 


S 1 M 1 000004 1 EOfi 

*J X XTX X W WV/*T X X-i\J\J 


Stapliylococcus aureus 


3228 


S 1 M 1 000004 1 FOQ 


Staphylococcus aureus 


3229 


S1M10000041E12 


Staphylococcus aureus 


3230 


S 1 M 1 000004 1 F03 


Staphylococcus aureus 


3231 


S1M10000041F11 

A ATA W X X X X 


Staphylococcus aureus 


3232 


S1M10000041F12 

»J X IVX X WV/V/Vt X X 1^ 


Staphylococcus aureus 


3233 


SlMl 000004 IGOl 


Staphylococcus aureus 


3234 


SlMl 000004 1 G06 


Staphylococcus aureus 


3235 


SlMl 000004 1 GOft 


StaplTylococcus aureus 


3236 


S1M10000041G10 


Stapliylococcus aureus 


3237 


S1M10000041G11 


Staphylococcus aureus " 


3238 


S1M10000041H01 


Staphylococcus aureus 


3239 


S1M10000041H04 


Staphylococcus aureus 


3240 


S1M10000041H05 


Staphylococcus aureus 
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3241 


S1M10000041H07 


Stcmhvlocfyccn^ oursti^ 


3242 


SIMI0000041H08 


StarylTvlococcus Qursu^ 


3243 


SIM 1000004 1H09 




3244 


SIM10000042A04 


StciDhvlococcus aiirBus 


3245 


SIM 100 00042 A05 


StonPrvlncncctiK /nirRu^ 


3246 


S 1 M 1 0000042A06 


Stan hvlnf*fiCGtt c fnivsit 9 


3247 


S 1 M 1 0000042A07 




324S 


S I M 1 0000042A09 


Staohvlocnccit^ niifsu^ 


3249 


S1M10000042A11 


Staphylococcus crurcus 




S 1 M 1 000004''A 12 


StODhvlococciis aiirsiis 




S I M 1 0000042B02 


StaDkvlococcu^ atirstm 

*^£^r »Jr* fc» M J 




«J 1 IVl 1 WvrW^r^OV/J 






O i IVl 1 V/vl/UV/H^DViU 


S!t/jn li\j1nf^nf*f*n c rtiiire>n e 
oici^/#f'*iyC't/t«c»tf«> LiUt alio 




O 1 IVl 1 UUvUUH^^DU / 


^t/mkT\jJ r%^i^/*^iiv /Ttiw^tiv 




D 1 IVl i UUUUU^ZOUo 






o 1 IVl 1 UUV/UU*tZl5Uy 






o 1 iVl 1 UUuUU't^&D i u 


oicijjfiyiucc/cciis QUrcUS 




^ 1 1V/1 1 nnnnnd'^R 1 1 

O i IVI 1 Vr\/\/U\/*T^O A 1 








tjiuf/nyiiH^ij\0%fUo unrtsiij 


3260 






3261 


S 1 M 1 0000042C06 


ijiuj^riyiiJLriji^ifUo uUfcii^ 


3262 


S 1 M 1 0000042C 1 0 


ijiuffnyifJi^ij^i^iM Lntrciio 


3263 


S1M10000042C1 1 




3264 


S 1 M 1 0000042D04 




3'>65 


S I M 1 000004'^D07 


^f/^nimi t^^/^/^/^nv /t^ii^at»^ 

o/ Lijjnyi 1 >L- c/u u </ •> (JUfSH^ 


3266 


S 1 M 1 0000042D 1 0 






S 1 M 1 00000490 1 \ 




'?'>68 


S ! M 1 0000049E03 






s 1 M 1 nnonn49FO^ 

O 1 IVi 1 \j\i\J\3\t'^^E^\3 


cl^^up^yloc%J^,cuA oursus 




<s 1 M 1 0 000049 POR 

O 1 IVI 1 V/V/WV/'T^CrVO 


^t/jnrn)] /ntvontc 

tjicd^ftyiuOfijirCua uurfsu^ 




1 M 1 0000049F0 1 


^f^nnyii nf*/^/^/*itv /nifo^ic 


3272 


S 1 M 1 0000049F09 


ijiL*jjnyi%j\f\Jf^ift4^ uurtiiio 


3273 


S I M 1 0000049F05 




3274 


S 1 M 1 0000042F06 




3275 


S1M10000042F08 


kj * iAfJi tyt t/fc* i/t* LoXfo uitr aito 


3276 


SIMI0000042F09 




3277 


S1MI0000042F10 


iJlWyyA /^f CyL- t/C C- ti4> LiLtf t^uo 


327S 


SIMI0000042F11 




3279 


SIM 1000004 ''GO 1 




3280 


S1M10000042G03 




3281 


S1M10000042G08 


Kjt**jfyftf^n/%^iy\^LfUo 141** tsi40 


3282 


S1M10000042G09 


^t^JnltMi fi^nr'f^n^ /nif^iiv 


3283 


S1M10000042G12 

A A~A A v Www^T^'^' A ^« 


ijcu^r*^^ i/ci/i^ Lruo i4Uf %^uo 


3284 


S t M 1 0000042H05 




3285 


S1M10000042H07 


StapJjylococcus aureus 


3286 


S1M10000042H11 


Staphylococcus aureus 


3287 


S1M10000043A02 


Staphylococcus aureus 


3288 


Si Ml 0000043 A03 


Staphylococcus aureus 


3289 


S1M10000043A04 


Staphylococcus aureus 
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3290 


S1M10000043A06 


Staphylococcus aureus 


3291 


S1M10000043A07 


Stapljylococcus aureus 


3292 


S1M10000043A08 


Staphylococcus aureus 


3293 


S1M10000043A10 


Staphviococcus aureus 


3294 


S1M10000043A11 


StapJjylococcus aureus 


3295 


S1M10000043A12 


Staphylococcus aureus 


3296 


S1M10000043B01 


UHA^f l/w \JKf \^ UO U Uf C CiO 


3297 


S1M10000043B02 


StaohvIocGCdix /iiifi^iv 


3298 


S1M10000043B07 


Stapfiylococcits aureus 


3299 


S1M10000043B08 


StODhvlococcux tnifpitx 


3300 


S1M10000043B09 


^tiinpTu] nf^iir'f^ijv /nife^tts! 


3301 


S1M10000043B10 


Sit/iTy]Tvlnrnrr"fj^ mif£>uv 


3302 


S1M10000043B12 




3303 


S1M10000043C02 




3304 


S1M10000043C07 




3305 


S1M10000043C11 


StClTi}T\jlnnfif*(*TiK tnitrotiv 


3306 


S1M10000043C12 




3307 


S1M10000043D01 


i^ii4fff$ytijuu(0'Cuo aureus 


3308 


S1M10000043D02 




3309 


S1M10000043D04 


tjiujyffyiuccfCL'US aureus 


3310 


S1M10000043D10 




3311 


S1M10000043D12 




3312 


S1M10000043E02 


c>*C4^//y* c/cc/c.C'Mj Ciurfiuj 


3313 


S1M10000043E03 


i^icipnyiucoccus aureus 


3314 


S1M10000043E05 


^luptjyiococcus aureus 


3315 


S1M10000043E07 




3316 


S1M10000043E08 




3317 


S1M10000043E10 




3318 


S1M10000043E11 




3319 


S1M10000043E12 




3320 


S1M10000043F01 


u * Lt^t f yi L/L- cc u <f o uur c Uij 


3321 


S1M10000043F05 


^t/Tnh\3l i^/^f^f*/*^MV ^^tvativ 

ijiujjnyiuuuL'Q^us aureus 


3322 


S1M10000043F07 




3323 


S1M10000043F08 


ijtujjnyifji^uifCua aureus 


3324 


S1M10000043F09 


i~f*t*^f/yi L/L-iylj-Ui4o Lllirt£t4o 


3325 


S1M10000043G01 




3326 


S1M10000043G04 




3327 


S1M10000043G05 


u ( xA^r tyi L/C c/(« o <ctj utt r tSLtA 


3328 


SI Ml 0000043G09 




3329 


S1M10000043G10 




3330 


SIM10000043H01 


\t(T^tii'T\jl nrr^rT'ii^ nnvotMv 


3331 


S1M10000043H03 


'J*"_^»*/'»'-'*^t/t>€*Mj> C4£C/ C Mo 


3332 


S1M10000043H04 




3333 


S1M10000043H05 


^tiJnJTvl nf*n/*f*nv /m^tmv 


3334 


S1M10000043H06 


Staphylococcus aureus 


3335 


S1M10000043H09 


Staphylococcus aureus 


3336 


S1M10000043H10 


Staphylococcus aureus 


3337 


S1M10000043H11 


Staphylococcus aureus 


3338 


S1M10000044A02 


Staphylococcus aureus 
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t*fT <k n i c vn 
V/rgdIllalll 




<s 1 M 1 onoon44 A n^i 

O 1 IVl 1 v/ vl/V WT*»/\ViO 


^lupnyiococciis aursiis 






OlOpriyiOCOCCitS dlirGUS 




1 M 1 0000044 A 00 


i^lupfjyiOCOCCuS Qlir&uS 




S 1 M 1 0000044 A 1 1 






^ 1 M 1 OO00044 A 1 ^5 

O 1 IVl 1 \J\J\J\J\JH*-t/\ I 4U 


^/^n^^^tv ^v«j>*A«<p 

ijiupnyiococciis uurcus 


'^'^44 


^ 1 N/f 1 OO00O4zlRO 1 


tjiupnyiococciis ciureus 




^ ] \/f 1 ononn4^R09 

o 1 IVl 1 \J\J\J\J\JHHD\JJ, 


i^iapnyiococcus aiir&us 




Q 1 \yf 1 i\fif\f\/\d.AVlf\< 
o 1 lYl L 


Staphylococcus aurBus 


'5 '547 


^ 1 ^yf 1 noono4i4ROA 


oicipnyiococcus oureiis 




^ 1 \/f 1 0000044 R052 


tjiupnyiococciiis ctur&us 




C 1 \A 1 f\f\(\f\f\AATt 1 1 


Staphylococcus aureus 


335U 


o i Ml UUUUU44r> 


Staphylococcus aureus 




o 1 M i UUUUU44CU4 


Stapltylococcus aufsus 


3352 


D 1 M 1 l)U0UU44C0o 


Staphylococcus aureus 


3353. 


S 1 M 1 OOOIH)44C07 


Staphylococcus aureus 


3354 


C 1 X >r 1 AAAAA/1 A/^r\o 


Staphylococcus aureus 


3355 


o 1 M 1 0O0U044C 1 1 


Staphylococcus aureus 




o 1 IVl 1 UUUUU44L. 1 Z 


Staphylococcus aureus 


JDJ 1 


Q 1 A/f 1 nnnnn/i/ir\A 1 


Staphylococcus aureus 




0 1 iVl 1 UUUUU'l-^UU*!' 


Staphylococcus aureus 




^ 1 ivyf 1 onooo^i4nA#^ 


Staphylococcus aureus 




^ 1 iv/f 1 onooo44rkOfi 


Staphylococcus aureus 


^ jO 1 


^ 1 iv/fi 0000044 r>oo 

o 1 IVX I \I\J\J\J\JHHLJVy 


Staphylococcus aureus 




^ 1 ivyf 1 ooooOiiyirv 1 o 


Staphylococcus aureus 




^ 1 iVl 1 UUUUU4'U-1 1 i 


Staphylococcus aureus 




o 1 m 1 UUUUI/441J J z 


Staphylococcus aureus 




C 1 "Nyf 1 An AAAyl /1T7A 1 
o 1 JVl 1 UUUUU44fcU 1 


Staphylococcus aureus 




C 1 IVyf 1 AAAAA/I/ITJAO 


Staphylococcus aureus 


J JO/ 


C 1 1 AAA A A/l >l C AX 

o 1 M 1 UUUUU44I1UO 


Staphylococcus aureus 




Q 1 Xyf 1 AAAAA/l/l'CA'7 


Staphylococcus aureus 




C 1 X>f 1 AAAAA/1 /1CAO 
o IIVI 1 UUUUU44t,uy 


Staphylococcus aureus 


JO /u 


C 1 \A 1 AAAAA/1 /I T7 1 A 

o 1 JVl 1 UUUUU4411 1 U 


Staphylococcus aureus 


/ J 


CI \>ri AAAAA/l/fC1 1 
o i JVl 1 UUlJUU44t 1 1 


Staphylococcus aureus 




Q1 "Nvf 1 AAAAA/1/1T7A7 
0 1 JVl 1 UUUUU44r UZ 


Staphylococcus aureus 


ID 


^ 1 1 OOOOOzlilPn^ 


Staphylococcus aureus 




^ 1 JV/T 1 oooooAiiPnft 


Staphylococcus aureus 




^ I \4 1 0000044P 1 0 


Staphylococcus aureus 




^ 1 1 ooooo44r;o9 


Stapltylococcus aureus 


J J 1 4 


^ 1 M 1 AAAAA/1 y|/^A< 


Staphylococcus aureus 


'5178 
/ o 


^ 1 M 1 00000440 OR 


Staphylococcus aureus 




^ 1 M 1 ooooo44r; i o 


Staphylococcus aureus 




^ 1 VT 1 ooooo44r; 1 1 

O 1 IVl 1 l/U\JUUH*tvJ 1 1 


Staphylococcus aureus 




CI A/f 1 0000044140^ 
o 1 ivi 1 uuuuuHHriuo 


Staphylococcus aureus 




CI K4 1 00000441407 


Staphylococcus aureus 


3383 


S 1 M 1 0000044H08 


^t/mlt\i1 fk^n^/^nv fnti^^iiv 
kjiupfiyi\Ji^iJi^\mitA Liurctio 


3384 


S1M10000044H09 


Staplrylococcus aureus 


3385 


S1M10000044H10 


Staphylococcus aureus 


3386 


S1M10000044H11 


Staphylococcus aureus 


3387 


S1M10000045A02 


Staphylococcus aureus 
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3388 


S1M10000045A06 




3389 


S1M10000045A07 




3390 


S1M10000045A08 


i^iujjfiyiiJUUCCuS CJlirSliS 


3391 


SIM10000045A12 


^^^^^^nyy§ J^^^^^^Mt* .^v^#<«y«4*n 

^lupnyiocuccus qui bus 


3392 


SIM10000045B01 


iJlU!£yrtyiLfCUC,Cl<i CiUrS24S 


3393 


S1M10000045B02 


^itijjfiyiui^uuL'US cillrCuS 


3394 


SIM10000045B03 


ijitujjfiyiCfL^UCCuS CllirSliS 


3395 


S1M10000045B07 


^kf^WW^i^ttS ./V4^^A-«tfO 

KJtupnyiin^occus aureus 


3396 


S1M10000045B10 


Liiupriyiococcus aureus 


3397 


S1M10000045B1 1 


aiapnyiococcus aureus 


3398 


S 1 M 1 0000045B 1 '7 


Stophylococcus aureus 


3399 


S 1 M 1 0000045C02 


Staphylococcus aureus 


3400 


S 1 M 1 0000045C03 


Staphylococcus aureus 


3401 


S 1 M 1 0000045C04 


Staphylococcus aureus 






Staphylococcus aureus 


3403 


S IM 1 0000045C07 


Staplrylococcus aureus 


3404 


S 1 M 1 0000045COO 


Stapfrylococcus aureus 


3405 


S1M10000045D01 


Staphylococcus aureus 


3406 


S 1 M 1 0000045D03 


Staphylococcus aureus 


3407 


S 1 M 1 000004 5007 


Staphylococcus aureus 


3408 


S 1 M 1 0000045nox 


Staphylococcus aureus 


3409 


s 1 M 1 000004 snno 


Staphylococcus aureus 


3410 


S 1 M 1 0000045D 1 0 


Staphylococcus aureus 


341 1 


SlM10000045ni 1 


Staphylococcus aureus 


3412 


S 1 IVf 1 000004 5n 1 9 


Staphylococcus aureus 


3413 


S 1 M 1 000004 5F04. 


Staphylococcus aureus 


3414 




Staphylococcus aureus 


3415 


S 1 M 1 0000045F0R 


Staphylococcias aureus 


3416 


SIM] 000004 5 FOQ 


Staphylococcus aureus 


3417 


S1M10000045FIO 

»-» * iT X 1 V/ V/ V WT »V 1 V 


Staphylococcus aureus 


3418 


S1M10000045F1 1 


Staphylococcus aureus 


3419 


S 1 M 1 0000045F 1 9 


Staphylococcus aureus 


3420 


S 1 M 1 000004 5F04 


Staphylococcus aureus 


3421 


S 1 M 1 000004 SFOS 


Staphylococcus aureus 


3422 


S 1 M J 000004 5F0S 


Staplrylococcus aureus 


3423 


S1M10000045F11 


Staphylococcus aureus 


3424 


S1M10000045F12 


Staphylococcus aureus 


3425 


S 1 M 1 0000045G03 


Staphy^lococcus aureus 


3426 


SIM10000045G06 


Staphylococcus aureus 


3427 


S I M 1 0000045G07 


Staphylococcus aureus 


3428 


S1MI0000045G08 


StapJ'^lococcus aureus 


3429 


S1M10000045G10 


Staphylococcus aureus 


3430 


S1M10000045G1'> 


Staphylococcus aureus 


3431 


S I M 1 000004 5H06 


Staphylococcus aureus 


3432 


SIM10000045H10 


Staphylococcus aureus 


3433 


S1M10000045H11 


Staphylococcus aureus 


3434 


S1M10000046A03 


Staphylococcus aureus 


3435 


S1M10000046A04 


Staphylococcus aureus 


3436 i 


51M10000046A06 


Staphylococcus aureus 
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Ot^anism 


3437 


S1MI0000046A08 


Stap/jyiococcus aureus 


3438 


S1M10000046A09 


Staphylococcus aureus 


3439 


S1M10000046A11 


Staohvl ococcii v a\ir^ ii e 


3440 


S1M10000046A12 


Staohvlococcus aurt^n^ 


3441 


S1M10000046B01 


StaDfJvlococcux atir^^-u^ 


3442 


S1M10000046B03 


Staphylococcus aureus 


3443 


S1M10000046B04 


Stavhvlococcus ourf>uK 


3444 


S1M10000046B05 


StaplTylococcus aureus 


3445 


S1M10000046B07 


Staphylococcus aureus 


3446 


S1M10000046B08 


Staphylococcus aureus 


3447 


S1M10000046B09 


Staphylococcus aureus 


3448 


S1M10000046B11 


Staphylococcus aureus 


3449 


S1M10000046B12 


Staphwlococcus aureus 


3450 


S 1 M 1 0000046C02 


StaiyhtvloCfif^ciiV /rtiy^nv 


3451 


S 1 M 1 0000046C04 




3452 


S 1 M 1 0000046C05 




3453 


S 1 M 1 0000046C06 




3454 


S 1 M 1 0000046C07 




3455 


S 1 M 1 0000046C08 




3456 


S1M10000046C11 




3457 


SIM10000046C12 




3458 


S1M10000046D01 


Staphylococcus aureus 


3459 


S1M10000046D02 


Staphylococcus aureus 


3460 


S1M10000046D03 


Staphylococcus aureus 


3461 


S1M10000046D04 


Staphylococcus aureus 


3462 


S 1 M 1 0000046D05 \Staphylococcus aitreus 


3463 


S1M10000046D08 


Staphylococcus aureus 


3464 


S1M10000046D09 


Staphylococcus aureus 


3465 


S1M10000046D10 


Staphylococcus aureus 


3466 


S1M10000046D11 


Staphylococcus aureus 


3467 


S1M10000Q46D12 


Staphylococcus aureus 


3468 


S1M10000046E01 


Staphylococcus aureus 


3469 


S1M10000046E02 


Staphylococcus aureus 


3470 


S1M10000046E04 


Staplylococcus aureus 


3471 


S1M10000046E07 


Staphylococcus aureus 


3472 


SIM10000046E08 


Staphylococcus aureus 


3473 


S1M10000046E10 


Staphylococcus aureus 


3474 


S1M10000046F01 


Staphylococcus aureus 


3475 


SIM10000046F02 


Staplylococcus aureus 


3476 


S1M10000046F05 


Staphylococcus aureus 


3477 


S1M10000046F06 


Staphylococcus aureus 


3478 


S1MI0000046F08 


Staphylococcus aureus 


3479 


S1M10000046F09 


Staphylococcus aureus 


3480 


S1M10000046F10 


Staphylococcus aureus 


3481 


S1M10000046FI2 


Staphylococcus aureus 


3482 


S1M10000046G01 


Staphylococcus aureus 


3483 


S1M10000046G02 


Staphylococcus aureus 


3484 


S1M10000046G03 


Staphylococcus aureus 


3485 1 


S 1 Ml 0000046G04 Staphylococcus aureus 
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3486 


S1M10000046G07 


uicijjriyiULUCCuS QurdiS 


3487 


S1M10000046G09 


iJlupfiyiuUOCCiiS UUrCllS 


3488 


S 1 M 1 0000046G 1 0 


oiupfiyiococcus aureus 


3489 


S 1 M 1 0000046HO 1 


oiupnyiococcus aurBiis 


3490 


S1M10000046H10 


Staphylococcus ciwBiis 


3491 


S 1 M 1 0000047A03 


oiupnyiucoccus aureus 


3492 


S 1 M 1 000004 7A 04 


Ljiupnyic/coccus aur eus 


3493 


SI Ml 0000047 A05 


Staphylococcus aureus 


3494 


S 1 Vf 1 000004 7 A 


StapJtylococcus aureus 






Staphylococcus aureus 


'^496 


9 1 M 1 0000047 A OR 


Staphylococcus aureus 


/ 


^ 1 M 1 0000047 A OO 


Staphylococcus aureus 




<s 1 1 00O0047 A 1 0 


Staphylococcus aureus 




^1 N41 0000047 A 1 1 


Staphylococcus aureus 






Staphylococcus aureus 




<s 1 M 1 0000047RO9 


Staphylococcus aureus 




<v 1 \>i 1 0000047R04 


Staphylococcus aureus 




^ 1 M 1 0000047R0^ 


Staphylococcus aureus 




^ 1 M 1 onooo47Rn^ 


Staphylococcus aureus 




<^ 1 X/fl 000004 7R0R 

»3 XIVX X Wl^VrUH /OV/O 


Staphylococcus aureus 




^ 1 N/f 1 0O00047ROO 


Staplrylococcus aureus 




^ 1 M 1 000004 7R I n 


Staphylococcus aureus 


3508 


S 1 M 1 000004 7R 1 7 


Staphylococcus aureus 


3509 


S 1 M 1 000004 7r*o 1 


Staphylococcus aureus 


3510 


S 1 M 1 0000047^07 


Staphylococcus aureus 


351 1 


^ 1 A/f 1 0000047^^0*5 


Staphylococcus aureus 


3512 


^ 1 M 1 0000047r*04 


Staphylococcus aureus 


3513 


S 1 M 1 0000047(^0/^ 

w X XVX X \/V/vlU\/*+ / v^uo 


Staphylococcus aureus 


3514 


^ 1 M 1 0000047^06 


Staphylococcus aureus 


3515 


^1 Ml 0000047P0Q 


Staphylococcus aureus 


i V/ 


O llVl iUUUUU*f 1 1 


Staphylococcus aureus 


3517 


^ 1 M 1 0000047*^ 1 7 


Staphylococcus aureus 


3518 


^ 1 M 1 0000047ri07 


Staphylococcus aureus 


3519 


^ 1 M" 1 000004700*^ 


Staphylococcus aureus 


3520 


^1 Ml 000OO47r>04 


Staphylococcus aureus 


3521 


S 1 M 1 000004700^ 


Staphylococcus aureus 


3522 


S 1 M 1 0 00004 7noo 


Staphylococcus aureus 


3523 


S 1 M 1 00000470 1 0 


Staphylococcus aureus 


3524 


S 1 M 1 0O0O047n 1 1 

•J * IVX X V/ W/\/U*T / X J 


Staphylococcus aureus 


3525 


S 1 M 1 0000047r) 1 7 


Staphylococcus aureus 


3526 


S 1 M 1 0000047F0 1 


Stap}T}>lococcus aureus 


3527 


S 1 M 1 000004 7F07 


Staphylococcus aureus 


3528 


S 1 Ml 0000047FO'? 

X XVX X \J\J\J\J\J'^ 1 Et\JJ 


Staphylococcus aureus 


3529 


S 1 M 1 0000047P04 

X IVX X Wv Wr / CVH 


Staphylococcus aureus 


3530 


S1M10000047E05 


Staohvlococcus niireus 


3531 


S1M10000047E06 


Staplrylococcus aureus 


3532 


S1M10000047E08 


Staphylococcus aureus 


3533 


S1M10000047E09 


Staplrylococcus aureus 


3534 


S1M10000047E10 


Staphylococcus aureus 
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3535 


S1MI0000047E11 




3536 


S1M10000047E12 


Stanhvlocncciis cttirsu^ 


3537 


S1M10000047F02 


SttinhvlocncctiS our^tis 

^«^ff b<|^#XI^» vwV^wwXfftJ ««4XC# wX<«J 


3538 


S1M10000047F03 


StQohvlococctiS o.ur&tts 


3539 


S1M10000047F04 


Stanhvl ococctts Qureits 


3540 


S 1 M 1 0000047F05 




3541 


S 1 M 1 000004 7F06 




3542 


S 1 M 1 0000047F07 




3543 


S 1 M 1 0000047F08 




3544 


S 1 M 1 000004 7F0Q 


^t/jnirvl /yur^fic 




S 1 M 1 n000047F 1 0 






0 1 IVl 1 l/l/l/l/t/*r /Jr i 1 




jD** / 








^ i JVl 1 UUUUUH fSJU I 


*yiopnyiucoccj*s Gursus 






iyiopnyixjCQcct.^ cmrsiis 






ijiupnyiuccfcciis uur&us 


JJJ 1 


i3 L iVl i 1/1/1/ tfl/H / \J\I^ 


ijiupfiyiOCOCCuS uUr&uS 






^'t^yyiTMi y^^/^j^/^^tt* y^^tfAy^tf 

ijiopnyiococcus qut^us 


3553 


S 1 Ml 000004 7G07 

O X XVX X W \/vl/*T / vJV/ / 


i^lCipfjyiuCOCCuS aursiis 


3554 


S 1 M 1 000004 7O0S 


\!tyfnlnt]yty*yi/'*/^'wie' yntw/9-ttf 

ijiupnyiucoccus Qur&us 


3555 


S 1 M 1 0000047G09 


^t/mVt\ll f\f*f\/*f*'^tv ynira^Mv 


3556 


S 1 M 1 0000047G 1 0 


iJlCdpftyt-wCCn^i^U^ iAUrfSiM 


3557 


S 1 M 1 0000047H03 


^t/7Tin\ti j^y*yi^f*^t^ ynMwo^M^ 


3558 


S 1 M 1 000004 7H04 


ijiciprTyiucoccu^ ctiirsus 


3559 
J J J 7 


^ 1 M 1 000004 7Hrt5 

O X IVX 1 V vVl/vt / XX 


^^^yW1^n\9i y\^y\^y*^MT^ yi^Mm»^9Mf* 

oiapnyiococctis aursus 


3560 


^ 1 Ml 00000471406 


iitcipnyitfCoccus aureus 


3561 


9 1 M 1 000004 7H07 

O xiVl i Wl/ Wt /xXV / 


oicipnytucoccus crursits 


3562 


^ 1 M 1 0000047HO» 

O 1 IVx 1 l/lrl/l/tf*T /XX I/O 


ijicipnyicfcocczis aureus 




^ 1 Ml 000004 7HOO 


oiaptiyiococciis aureus 




^ 1 M 1 0000047H 1 1 
0 1 IVx i \f\J\M\J\f*r I XX i i 


^^yt^rn tJ /^^yty*y*9i€* ywt tf/^f t c 

oiapnyiucoccus aureus 


3565 


<s 1 M 1 000004fi A 09 


oiapnyiococcus aureus 


3566 


^1 Ml 000004R AO*^ 


otapnyiucoccus aureus 


3567 


S1M1 0000048A04 


oiapnyiucocctts aureus 


3568 


S 1 M 1 0000048A05 


oiup/ryic/cc/ccus aureus 


3569 


S1M10000048A06 


oiaprtyiLroL/C'L.u^ uureu^ 


3570 


S1M10000048A07 


.^^ytnl'mi Aiy*y\y*j'*^tp yjtii^/y^ic 

oiapnyn/c^ocouo aureus 


3571 


S1M1000004SA09 


ijiupriytijuL/i^^^uA utireus 


3572 


S 1 M 1 0000048A 1 0 


KjtLdp/iyiiJUiJLff^u^ uureus 


3573 


S1M10000048A1] 


ijiaptiyii/cuifCus aureus 


3574 


S1M10000048A12 


KJltiiprtyti^i^vi^s^UO UUftSUo 


3575 


S1M10000048B0'? 


LjicdptiytLfL-iJLfi^u^ clurcuit 


3576 


S 1 M 1 0000048B05 


^t/mn\)l f\^/^r*r*^iC irttfotiv 
iJlL*fJriyiiJl*iJL>\,u^ unrf^us 


3577 


S1MI0000048B08 


$jiC€pfiyn/Lfiyifirii^ uifreii^ 


3578 


S1M10000048B10 


otapnyiacoccus aureus 


3579 


S1M10000048B11 


Staphylococcus aureus 


3580 


S1M10000048B12 


Stapliylococcus aureus 


3581 


S1M10000048C01 


Staphylococcus aureus 


3582 


S1M10000048C02 


Staphylococcus aureus 


3583 


S1M10000048C03 


Staphylococcus aureus 
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3584 


S1M10000048C05 


Staphylococcus aureus 


3585 


S1M10000048C06 


Staphylococcus aureus 


3586 


S1M10000048C07 


Staphylococcus aureus 


3587 


S1M10000048C08 


Staphylococcus aureus 


3588 


S1M10000048C09 


Staphylococcus aureus 


3589 


S1M10000048C11 


Staphylococcus aureus 


3590 


S 1 M 1 0000048D02 


Staphylococcus aureus 


3591 


S1M10000048D08 


Staphylococcus aureus 


3592 


S1M10000048D09 


Staphylococcus aureus 


3593 


S 1 M 1 0000048D 1 0 


Staphylococcus aureus 


3594 


S 1 M 1 0000048D 1 2 


Staphylococcus aureus 


3595 


S 1 M 1 0000048E02 


Staphylococcus aureus 


3596 


S 1 M 1 0000048F03 


Staphylococcus aureus 


3597 




Staphylococcus aureus 


3598 




Staphylococcus aureus 


3599 


S 1 Ml 000004 RFn7 


Staphylococcus aureus 


3600 




Staphylococcus aureus 


3601 


S 1 M 1 0000048F 1 0 


^staphylococcus aureus 


3602 


S 1 Ml 0000043?Fn9 


staphylococcus aureus 


3603 




Staplrylococcus aureus 


3604 


S 1 M 1 000004 RFOk 


Citapnyiococcus aureus 


3605 


O 1 IVl 1 vUk/UV*tOX^1/7 


Staphylococcus aureus 


3606 


S 1 M 1 0000048F 1 1 


Staplrylococcus aureus 


3607 


S 1 M 1 000n04RF 1 9 


Staphylococcus aureus 


3608 


S 1 M 1 ooonn4srin'> 


Staphylococcus aureus 


3609 


s 1 Ml ooono45tr;n'^ 


Staphylococcus aureus 


3610 


S 1 M 1 000004 RnOil 


Staphylococcus aureus 


3611 


S 1 M 1 ooooo48rios 


Staphylococcus aureus 


3612 


S 1 M 1 ooooo4Rr;n7 


Staphylococcus aureus 


3613 


S 1 M 1 0000048n 1 0 


Staphylococcus aureus 


3614 


SIM] ooooo48r; 1 1 


Staphylococcus aureus 


3615 


S 1 M 1 000004 j^HO 1 


Staphylococcus aureus 


3616 


S 1 M 1 000004>{Hn9 


Staphylococcus aureus 


3617 


SIM] 00n004RHn^ 


Staphylococcus aureus 


3618 


S 1 M 1 000nO48HO4 


Staphylococcus aureus 


3619 


S 1 M 1 0000045^140 S 


Staphylococcus aureus 


3620 


S1M1000004RH07 


Staphylococcus aureus 


3621 


S 1 M 1 0000048H08 


Staphylococcus aureus 


3622 


S 1 M 1 0000048H09 


Staphylococcus aureus 


3623 


S 1 M 1 0000048H 1 0 


Staphylococcus aureus 


3624 


51M10000048H1 1 


Staphylococcus aureus 


3625 : 


51M1000OOO9E1O 


Stapliylococcus aureus 


3626 I 


51M10000001F01 


Staphylococcus aureus 


3627 I 


blMlOOOOOOeBll * 


Staphylococcus aureus 


3628 t 


51M10O0OO03DO9 ^ 


Staphylococcus aureus 


3629 5 


51M10000001D11 ^ 


Staphylococcus aureus 


3630 5 


52M10O0OOO3BO7 j 


Staphylococcus aureus 


3631 S 


51 Ml 0000002 A07 ^ 


Staphylococcus aureits 


3632 5 


51M10000003F11 < 


>taphylococcus aureus 
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3633 


S1M10000047C07 


Stapliylococcus ourBus 


3634 


S1M10000013F10 


Staphylococcus ouretis 


3635 


S1M10000014D11 


Staphylococcus aureus 


3636 


S1M10000015F05 


Staphvlococcus aureus 


3637 


S1M10000048D01 


Staphylococcus aureus 


3638 


S1M10000011C03 


Staohvlococcu^ atirems 


3639 


S1M10000012F03 


Staohvlococcus erur^ti^ 


3640 


S1M10000002F07 


Staphylococcus aureus 


3641 


S1M10000048G01 


Stapliylococcus aureus 


3642 


S1M10000009G12 


Staphylococcus aureus 


3643 


S1M10000012D05 


Staphylococcus aureus 


3644 


S IM 1 00000 1 4D07 


Staohylococcus aureus 


3645 


S 1 M 1 0000047C05 


StaDhvlococcus aureus 


3646 


S 1 M 1 00000 1 8D08* 


StaDhvlococctiK /itirfti^ 


J\rr / 














^1 iv/fi nnnnnn 1 Anil ■ - ■ - - 




3650 


O X XVX 1 WW V X wCtV 1 




3651 


S1M10000017E12 

iJXxVXXWWt/l /J&X^ 




3652 


S1M10000019B0] 

X XYX X W\/ vp\/ X ^ Xm^\J J 




3653 


S1M10000048F03 




3654 


S1M10000034A07 




3655 


S1M10000023G01 




3656 


S1M10000021G12 


^tnntrvi nrri^/^tt^ /nurottns 


3657 


S 1 M 1 0000024E04 




3658 


S1M10000028H08 


^t/mrTVl fir*nnr"tt^ /rttn^iiv 


3659 


S1M10000022B07 




3660 


S 1 M 1 0000003 A05 




3661 


S 1 M 1 0000003 A09 




3662 


S 1 M 1 0000003E0 1 




3663 


S 1 M 1 0000004C 1 1 


ijlLiJjItyi C/U C/C C« xsij LlUrtSUo 


3664 


S 1 M 1 0000007E08 




3665 


S 1 M 1 000002 1 G06 


XJCMX/ff^fl/wC/t'LrCU UUft^U^ 


3666 


S1M10000024C06 


StanpTvlficnrcv^ nuri>tix 


3667 


S1M10000024D01 


Stan ItvI ficnf^cti v niirf*ij e 


3668 


S1M10000027D07 


ki/l MX./* *K»V/ XCO UXfr i^MaJ 


3669 


S1M10000027E03 


S\tnr>h\^l nrnrr'H^ mirf>n'^ 


3670 


S1M10000027G01 


Stanhvlococcii^ attr^tt^ 


3671 


S1M10000029A03 


StanlivIncoccuK nnrt^ii^ 


3672 


S1M10000032B10 


Stanhvlficoccti^ mirevv 


3673 


S1M10000032C07 


Stanhvlococcu^ uur^uv 


3674 


SlMl 000003 8D04 


St^inh'vlni^nt*f*ii^ niif^uv 

tJ*-*^Lyitjrt\y\>'\Jv\^t'%0 %AUf &Xfij 


3675 


S1M10000047D07 


StanhvlficncctiK tiiir^i^ 

U»f %A^l *Jr^ L» MiJ C« M/ C U«> 


3676 


S1M10000048B03 


Stanhvl/i/^ncdi^ /rur^jv 

U* tm^r •jr* C/C>> w MiJ iAllf MaJ 


3677 


S1M10000048B06 


Staphylococcus aureus 


3678 


S1M10000048C10 


Staphylococcus aureus 


3679 


S1M10000048F05 


Staphylococcus aureus 


3680 


S4M10000001C01 


Salmonella typhimiiriwn 


3681 


S4M10000002B06 


Salmonella typhimurium 
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3682 


S4M10000002B09 




3683 


" S4M10000002G04 


•■''»i/'»t5*»M tj'jy'ttfnuni/itTi 1 


3684 


S4M10000002G08 


i^*^*fftLfftdiLi tyjJfiitnilf iZifJi 1 


3685 


S4M10000005G05 


t//fc?**t* ly^nifTiuriXini i 


3686 


'"S4M10000005H02 


*-'*-«*''»c//#c*tw lyjjtiiiijiimifff 1 


3687 


S4M10000006A06 


t-fC^itfiUftf^llU lypniniUrltltJl 1 


3688 


S4M10000006A08 


ijLiun%jnf£Li(A lypniTtiMTitiTYi 1 


3689 


S4M10000006C05 


ijt4irn%jn&iio typiiiniiiritlTn \ 


3690 


S4M10000006F08 


ijuununtsiia fypniTnurltlfn | 


3691 


S4M10000007G01 


k^Uimonfillu lypnifniiriufTi 1 


3692 


S4M10000008C08 


SolfnonQlla typhimuriutn \ 


3693 


S4M10000008H10 


Ljuinjun&iia typnifflUrlliffl 1 


3694 


S4M10000009A05 


ljuifnun&iiu lypniTnurvuni | 


3695 


S4M10000010B05 


i^aufioneiia lypnwjurium 1 


3696 


S4M 1 OOOOD 1 0D04 


Salmonella typhimuriwn | 


3697 


S4M1 00000 10H04 


tjumiuntiiiu lypnimuritlin | 


3698 


S4M 100000 11 DOS 


Salmonella typhimuriwn | 


3699 


S4M 1 00000 11E08 


Salmonella typhimurium J 


3700 


S4M1 00000 12B06 


Salmonella typhimurium 1 


3701 


S4M10000012B12 


Salmonella typhimurium 1 


3702 


S4M10000012D02 


Salmonella typhimurium 1 


3703 


S4M 1 00000 1 3H02 


Salmonella typhimurium 1 


3704 


S4M10000014B05 


Salmonella typhimurium [ 


3705 


S4M1 00000 14D04 


Salmonella typhimurium 1 


3706 


S4M10000014D07 


Salmonella typhimurium j 


3707 


S4M10000014H02 


Salmonella typhimurium \ 


3708 


S4M10000015B11 


Salmonella typhimurium 1 


3709 


S4M10000015E09 


Salmonella typhimurium | 


3710 


S4M10000016A02 


ouimoneiia typnimurium I 


3711 


S4M10000018D09 


tyaimoneiia typrnmurmm | 


3712 


S4M100000i8E10 


Salmonella typhimuritmi | 


3713 


S4M10000018F10 


i^aimoneua lypnimurium \ 


3714 


S4M1 000001 SG03 


Salmonella typhimuriwn 1 


3715 


S4M 1 00000 18H04 ' 


Salmonella ty>phimurium | 


3716 


S4M1 00000 19F05 


ouimoneiiu lypnimurmm 1 


3717 


S4M1 00000 19G04 


oaimoneua lypnwiurium ) 


3718 


S4M1 00000 19G05 


ouunoneiia typnimurium I 


3719 


S4M1 00000 19H06 ; 


Duimonetia Q^pnimurium 1 


3720 


S4M10000020A04 ; 


^uitnijneitu lypniniuriiim \ 


3721 


S4M10000020F05 ; 


juifnuneiiu lypnimurium i 


3722 


S4M10000020G10 ; 


:>uimoneua typnimurium i 


3723 ! 


54M10000022D04 I 


jumiun&iiu lypnimurium i 


3724 J 


34M10000022D12 


jaimoneua ^pnimurium 1 


3725 i 


54M10000022E12 ^ 


yaimoneiia Qfpnimurium | 


3726 ; 


S4M10000022G07 < 


Salmonella typhimurium \ 


3727 i 


i4M10000022H06 ' — 2 


salmonella typhimurium \ 


3728 S 


>4M10000023F01 ' 3 


Salmonella typhimurium j 


3729 5 


54M10000024B02 5 


Salmonella typhimurium \ 


3730 S 


54M10000024C06 ^ 


ialmonella typhimurium j 
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SeqID 


Clone name 


Organism 


3731 


S4M10000024C11 


Solnionfl/o tvnhitntiriTjnt 


3732 


S4M10000024F08 


SQltyioficUo typhiTniiritojj 


3733 


S4M10000024G01 


Sulnionsllii tvuliiinuriittn 


3734 


S4M10000024G04 


Salmonella tviyhiniitriunt 


3735 


S4M 1 0000024G09 


i^/7/»7o>7/!*///7 tvnhimtjfium 


3736 


S4M10000024H02 


S/ylninn^lI/y tyfriJiimnriunt 


3737 


S4M10000025A1 1 


Salmnnt>lla tvnhimuritini 


3738 


S4M 1 0000025E02 


Sijlninn^llfj tvryhitnijfiijtrt 


3739 


S4M 1 0000025E05 


Salninnslla tvuhimurium 


3740 


S4M 1 0000025H07 


SalmfitJ^lla tvnhiniufiijni 


5741 


S4M 1 0000026C 1 0 


Saltnan&lla tvnhitnui'ittni 


J fH^ 


^4M1 0000026004 


^nlmrtn^JJ^i tyjniiifyinfi^jni 

LjLtlffHJfft^tlL4 iyL//l-i/rti4f tUfrf 


J /HO 


1 noono96FOfi 


LJUlfftw/ft^tlLt l^ly/ll/riUf lltf/l 




^J.M 1 000009 1 9 


IkJfJlffUJfltiHU IjrLfiSitflurtUttt 




Qdiv>f 1 nnnnn97P i ft 


tj(4lfit%jntSllLi ijrf/rttfmirlUfii 


"5 7 A A 


^A/f 1 nnnnft9TPft9 


kJLdiffUJfttitKJ lyjjtinnuriuin 


'J 7 /1 7 


^^N/Ti ftftnnn90i^i9" ~ - . . _ 

0*f iVl 1 \3\J\I\j\3^ZfD 1 


i3b2/ 1 Oflxil I CI iypnifn Ur I liffl 


D /*ro 


1 ftftftftft90T^ 1 9 


t^CMitfion&no lyjpnifnjiriidfii 


574Q 


ftftftftft'^ftrift^ 


^cufnoneiia lypnirnurium 


3750 


S4M 1 000003 0F07 

0*T1tX 1 \J \/\J\J\JJ \JMr \J / 


LjCdtrfiurit^iic* lyuniniuriutTi 


3751 


S4M10000030G 1 1 


tjUitrtUfiCrHCI tyL/rlii/iUflUtff 


3752 


S4M 1 00000326 1 2 


tjuifnijfitsiuj tyjjnirniiriufn 


3753 


S4M1 000003 3F08 


iJtdlfffL/rttSllU ty^rHlflUritdfH 


3754 


S4M 1 0000033G05 


ijUUtiOrieilu lyffrlunurlLlffl 


3755 


S4M 1 000003 3 G09 


.V/7/rMOi'T^///7 f^jnnttiutt'iijm 
kjuirf lUf 11^11 U ty^ftliHUf lUfH 


3756 


5v4M 1 00000S4 A02 


ijcdifficj/itiiicj lyf/nifnunnfn 


3757 


0000034 A 09 

kJ*TlVX X V VV/W J*Ti^V/7 


ijLltf/KJfU^llCl lyUftinJUr ili/tt 


375S 


S4M 1 0000034D06 


.v/T/vn/lf7^///T t^tnnivnityi^iryt 

ijuiirtijrmiiLt ly^jftiinuriiiiTt 




S4M 1 0000054H0S 

0*tXtX 1 V\/\/ww J^XXv.^ 


^^twtf%vtoiln t^tnhimiiyMtwn 

ijuitrtfjfimiu lyptwnuriiAin 


3760 


^4M1 00000*^4^00 


ijcii in (jfifi I ltd lyj/fii/nufttiiii 


'Mf%\ 

J / \J X 


k3*TlVX 1 WWWWWJ.7X3V1 


tjCdlf/KJ/lt^lILl iyjjfllr/llirllfffi 


3762 


0*t1VX X \f\J\J\J\JJ J M^\J X 


ooitficftisiici rypriiniiiriUtn 


3763 


000005 ^no9 


LjLllr/iiJrlt£llLi lyf/ilirnurlltifi 


3764 


S4M 1 000003 5E03 


tjcii/fiufiti^i-ici lypnifnurnirn 


3765 


S4M1 000003 5F09 

|J~A»X X WWWWW*i7 w/X W^ 


ULIttrtLfrttHlid lyjL/llffflUf lUrll 


3766 


S4M 1 000003 5F09 

W^~iTA X WWWWW^<_/X W^ 


ijUtfffxyrltHlLt lyi/i It f/i Uf lUtff 


3767 


S4M 1 0000036D07 

*J~ATX X WWWWV/^V/ J^Vf / 


tii/^tii>fin txinhtmi/rii/ni 
iDLiif/iiji ix^inu ly^jiiiniUf lUf/f 


3768 


S4M 1 000003 6F07 


kjC4tfilL//tt^llL* lyL/i H/llUf tll/ri 


3769 


S4 xVl 1 000003 7A04 


.C/Tr/*>f/i*i^///7 fyjnftimup'iijni 

ijVt*/ft%yrtt^ttU tyt/rlt/Hi4f lUffi 


3770 


S4M 1 000003 7 A 1 0 


Sx/iltvtrtn^lln fy^nhittiuyiiim 

tJC<«#/#<(/rl(7f IM tyt/ftitfH*f lUffI 


3771 


S4M 1 000003 IE 1 0 

fcJ~l.TX X WW W\/V/«/ / Xw X w 


ijL4HftL/ilt^lll4 lyjJflt/ftUf tUffl 


3772 


S4M1 000003 7H09 


LJL*Cff§iyfi€^tf.C4 LytJUlfftLif lUffi 


3773 


S4M 1 000000 1 HOI 

vXvX X \/\/ WK/V/ XX X^/ X 




3774 


S4M 1 0000002F06 

wT^XTX X WwWWWW^X WW 


^/ylwMmn^lln tx/nhtmf^rMint 
i^tdlffli/tidtftl ty£/fltfflUf iUfrl 


3775 


S4MI0000008D01 


SctifTJoneiia typhimurium 


3116 


S4M10000009G11 


Salmonella typhimurium 


3111 


S4M10000011F09 


Salmonella typhimurium 


3778 


S4M10000020F08 


Sabnonella typhimurium 


3779 


S4M10000021E07 


Salmonella typhimurium 
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SeqID 


Clone name 


Organism 


3780 


S4M10000022B05 




3781 


S4M10000025H11 


Sdlmoytplln tvnhimijrittnt 


3782 


S4M10000026B10 


i-j*uiftfLfftcii(j lyf/fiifnuriuiii 


3783 


S4M10000026E03 


SolmfWl^ll n fYfnJyiimifi'ttM 


3784 


S4M1 0000029 A03 




3785 


S4M10000029C11 


i^Ldi-fflUftC^llLl Ij^JyillfltUflliffl 


3786 


S4M10000030F06 


^ilJttinit^JJn tyfnPtimifinni 
*-'*>**''• v//*€;**c# ij^jyrtl/fluriUfn 


3787 


S4M10000032F03 


ijuiift-uritiit-u ly^niiniAmitn 


3788 


S4M10000032G01 


ijiAit/i KJi i^iifu I yjjriiniur iiitn 


3789 


S4M10000034C05 


kjciif/iufit£iiC4 lyjjniftlurlilnl 


3790 


S4M10000034H04 


k^uirfiuntsiia lypnirnuriuni 


3791 


S4M10000035A09 


Salmonella typhimitrium 


3792 


S4M10000035B06 


Salmonella typhimurium 


3793 


S4M10000035F01 


Salmonella typhimurium 


3794 


S4M10000037A08 


Salmonella typhimurium 


3795 


S4M10000037E03 


Salmonella typhimurium 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

mJJ 


E3MI 000000 IAa2 


8 


EFAI01409 


4934 


EFAlc0022_^orf_llp 


10524 


E3 Ml 000000 IA06 


9 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


ESMlOOOOOOlIiOl 


10 


EFA 101409 


4934 


EFAlc0022_orf_lIp 


10524 


E3M1OOO0001B02 


11 


EFA 100739 


4888 


EFAlc0022_orf_23p 


10537 


E3M10000O01B02 


11 


EFAl 02549 


5000 


EFAlc0022_orf.24p 


10538 


E3MIO0OOOOIB02 


11 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3MIOOOO(K)IB05 


12 


EFAl 01 165 


4922 


EFAlc0022_orf_8p 


10559 


E3M1 000000 IB06 


13 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3MI 0000001 U08 


14 


EFA 2 00642 


4884 


EFAlc004I__orf_56p 


10792 


E3M 1 000000 1 B 1 0 


15 


EFAl 01409 


4934 


EFAlc0022_orf_l Ip 


10524 


F3 M 1 000000 1 CO"* 


16 


EFA 103038 


5017 


EFA I c0030__orf_l 7p 


10613 


F'^MI OOOOIK) 1 C09 


17 


EFAl 03021 


5015 


EFA 1 c003 O_orf_l 6p 


10612 


E3M 1 000000 1 DO"* 


18 


EFA 101 159 


4916 


EFAl c0022_orf_2p 


10543 


E3M 1 OOO(KX) 1 D04 


19 


EFA 100742 


4891 


EFA 1 c0022_orf_20p 


10534 


E3M 1 000000 irXM 


19 


EFA101417 


4942 


EFA 1 c0022_orf_l 8p 


10531 


E3M1 000000 ID04 


19 


EFAl 02554 


5002 


EFAl c0022_orf_l 9p 


10532 


E3M1 000000 ID05 


20 


EFA 100955 


4902 


EFAl c0022_orf_28p 


10542 


E3M 10000001 DOS 


20 


EFAl 00978 


4904 


EFA 1 c0022_orf_27p 


10541 


E3M 1000000 1 D09 


21 


EFA100210 


4870 


EFA 1 c0022_orf9p 


10560 


E3M10000001LX)9 


21 


EFAl 00211 


4871 


EFAlc0022 orf_10p 


10523 


E3M 10000001 ho 1 


22 


EFA101162 


4919 


EFAlcO022 orf 5p 


10555 


E3M1000000lk01 


22 


EFA10n63 


4920 


EFAl c0022_orf_6p 


10557 


E3M10000001F02 


23 


EFAl 03038 


5017 


EFAl c0030_orf_l 7p 


10613 


E3M] 000000 IE03 


24 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3 Ml 000000 IE03 


24 


EFA 1002 11 


4871 


EFA 1 c0022_orf_l Op 


10523 


E3M1 000000 IE04 


25 


EFAl 00642 


4884 


EFA I c004 l_orf_56p 


10792 


E3M 10000001 EOS 


26 


EFAl 02502 


4995 


EFA 1 c003 l_orf_36p 


10627 


E3M1 000000 1E09 


27 


EFA 1002 10 


4870 


EFAlc0022_orf_9p 


10560 


E3M 10000001 E09 


27 


EFAl 002 11 


4871 


EFAlc0022_orf_10p 


10523 


E3M1OO000OIFO2 


28 


EFAl 02502 


4995 


EFAlc003 l_orf_36p 


10627 


E3M1 000000 1F04 


29 


EFA 102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M100000O1FO6 


30 


EFA 100642 


4884 


EFAlc0041__orf_56p 


10792 


E3M1 000000 1F07 


31 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M] 000000 IG02 


32 


EFA101409 


4934 


EFAlc0022_orriIp 


10524 


E3M1 000000 1G03 


33 


EFA 1002 10 


4870 


EFAlc0022_orf_9p 


10560 


E3M 1 000000 1G03 


33 


EFA 1002 11 


4871 


EFAlc0022_orfll0p 


10523 


E3M1000000IGO4 


34 


EFA101165 


4922 


EFAlc0022_orf,8p 


10559 


E3M1 000000 1G05 


35 


EFA101160 


4917 


EFAlc0022_orf.3p 


10549 


E3M10000001H02 


36 


EFAl 02541 


4998 


EFAlc0028_orf_3p 


10602 


E3M1 000000 1H03 


37 


EFA100210 


4870 


EFAlc0022_orf,9p 


10560 


E3MIOO0OOOIHO3 


37 


EFAI002n 


4871 


EFAIc0022_orf.l0p 


10523 


E3M1 000000 1H04 


38 


EFA100742 


4891 


EFAlc0022_orfl20p 


10534 


E3M1 000000 1H04 


38 


EFA101417 


4942 


EFAlc0022_orfLl8p 


10531 


E3M10000001H04 


38 


EFAl 02554 


5002 


EFAlc0022_orfll9p 


10532 


E3M10000004A04 


39 


EFA101417 


4942 


EFAlc0022_orfll8p 


10531 


E3M10000004A04 


39 


EFAl 02554 


5002 


EFAlc0022_orfll9p 


10532 
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#' *l#%nA nam A 


done 
SeqID 




f?»n» Sen 11) 

(protein) 




full lAnoi^h 

luii lengin 

ORF 
Protein Seq 
ID 


E3M 1 0000004C03 


4U 


CCA lAA/nO 


AQQA 

43l>oU 


br A 1 cuu 1 2_on_2p 


1 r\AO£. 

1 U4oO 


Jt3M 1 OuOOOlMDOl 


A 1 


brA10i41z 


4y J / 


E»r A 1 CUU22__pn_ 1 Hp 


iU52/ 




A 1 

4J 


br AiU14I3 


4yjo 




ft IN /A 


niM 1 UUUUUU4IJU 1 


yf 1 

41 


brA101414 




br A 1 cuuzz_on_ 1 Dp 


iU52o 


bi M 1 OU0UUU4DO2 


42 


A 1 A*^ A10 

br A 102022 


4y /4 


br A 1 cu044^on_ 1 Uop 


lUool 






br AlUzuZi 




cr A 1 cuu4'^_jori_i u yp 


1 AfiS'> 
luooZ 


E3M 1 OO00uO4D 1 0 


/1 1 

4j 


brAlOl lo2 


4y ly 


br A 1 cuo22_ori_3p 




E3M 1 0000004D 1 0 


43 


EFA101163 


>l AO A 

4y20 


irir A 1 .rtAAOO r\w<^ /i-n. 

br A 1 cU022_ori_op 


1055/ 


E3M10000004E11 


44 


EFAlOlOSo 


>l Al A 

4yiu 


br A 1 coo40__ort__yop 


t AOiC-^ 

107o3 


E3M10000004F08 


45 


EFA 102549 


C AAA 


"CCA 1 ^AAOO r^,^ 

br A 1 CU022_ori_24p 


1 AC^ <? 

1 U53o 


E3M10000004F08 


45 


EFAl 02551 


f AA1 

5001 


Cir A 1 «AAOO o^.* 

br A 1 CU022_OiT_25p 


1 A<10 

1053y 


E3M10000004F10 


46 


EFAlOiOSo 


.il A1 A 

4910 


EFA 1 C0040_orr_y0p 


lU7o3 


E3M10000004G01 


47 


■CC A 1 A^ AO 1 

EFAl 03 021 


At C 

5015 


br A 1 CO030_Ori_l op 


1UD12 


E3M10000004H11 


48 


EFA 102549 


5000 


EFA 1 c0022_orf_24p 


1 AC3 O 

10538 


E3M10000004H11 


48 


EFA 102551 


5001 


EFA 1 c0022_orf_25p 


1 ACO A 

10539 


E3M1 0000005 A07 


49 


EFA 102541 


4998 


EFA 1 cu028_jOiT__3 p 


1 AiCAO 

lUo02 


E3M10000005B01 


50 


'CT' A 1 A Y il 1 A 

EFA101414 


4939 


CC A 1 ^AAOO _ _f 1 c 

EFAl c0022_ori_l 5p 


1052o 


E3M10000005B01 


50 


EFA101415 


4940 


EFA 1 c0022_orf_ 1 6p 


10529 


E3M 1 0000005B08 


51 


EFA 102549 


5000 


EFA 1 c0022_orf_24p 


10538 


E3M1O0000O5BO8 


51 


EFAl 02551 


5001 


EFAl c0022_ori_25p 


10539 


E3 M 1 0000005CO 1 


52 


EFA 103 021 


5015 


EFA 1 c0030_orf_l 6p 


10612 


E3M 1 0000005C03 


53 


EFA 1 02541 


4998 


EFA 1 c0028__orf_3p 


10602 


E3M10000005C04 


54 


EFAl 02 186 


4981 


EFAl c0045__orf94p 


10949 


E3M1 0000005 C04 


54 


EFAl 02453 


4993 


T~»T** A t ^f\t\ A /T C *SA-^ 

EFA 1 c0045_orf_203p 


10931 


E3M 1 0000005C04 


54 


EFA 102728 


5006 


EFAl c0045_orf_93p 


10948 


E3M 1 OO00OO5DO3 


55 


EFAl 02541 


4998 


EFA 1 c002S_ori_3p 


1 A^AO 

10602 


E3M 1 0000005D04 


56 


EFA 103 021 


5015 


CCA l^AA'iA 1 f ^ 

EFA 1 c0030_orf__l 6p 


1 A^ 1 O 

i0ol2 


E3M 1 0000005D 1 0 


57 


EFA 102549 


5000 


CCA "I ^ArtOO „ OA — 

EFAl c0022_ori_24p 


10538 


E3M 1 0000005D 1 0 


57 


EFA 102551 


5001 


CCA 1 ^AAOO C OC_. 

EFAl c0022_orf_25p 


1 AO A 

10539 


E3M10000005E01 


58 


EFA 102549 


5000 


EFA 1 c0022__orf_24p 


10538 


E3Mi0000005E01 


58 


EFA 102551 


5001 


EFA 1 c0022_ori_25p 


10539 


E3M 1 0000005E02 


59 


EFA 102 549 


5000 


EFA 1 c0022_orf_24p 


10538 


E3M 1 0000005E02 


59 


EFA 102551 


CAAt 

5001 


cc A 1 _/\/\oo , ..f* oe— . 

EFA 1 cl)022_ori_2 5p 


10539 


E3M 1 0000005E03 


60 


EFA 102541 


4998 


CCA t AAO O _X* T 

EFA 1 c0028_ori_3p 


1 AiCAO 

10o02 


E3M 10000005E08 


61 


T^T^ A 1 A1 Af\t 

EFAl 01 403 


A A^O 

4932 


CCA 1 ^ AAT ^mm^ CA^ 

Er A 1 c003 3_ori_54p 


1 A^^O 


E3M 1 0000005F07 


62 


EFA 103021 


5015 


cc A 1 mA AO A 1 

EFA 1 c003 O_orf_l op 


1 A^ 1 O 

10612 


ir^ X >r 1 A/\AAAACC 1 A 

b3MluUU0005r lO 


63 


brA10254y 


C AAA 
5000 


cc A 1 ^AAOO OA«. 

br A 1 C0022_ori_24p 


10538 


E3M10000005F10 


63 


EFAl 025 Dl 


5001 


cc A 1 _A AT> O 

EFAl c0022_ori_25p 


1 ACO A 

10539 


E3M 1 \j\j\jQ\j\j5G\j5 


64 


EFA 102549 


5000 


cc A 1 -»AAOO OA-«. 

EFA 1 c0022_ori_24p 


10538 


E3M 10U00005G05 


64 


■CCA 1 AOf f 1 

EFA 102551 


f AA 1 

5001 


PC A 1 «AAOO r^^itP O^M. 

EFA 1 c0022_ori_25p 


10539 


E3M 1 0000005H04 


65 


EFA 103 021 


5015 


cc A 1 ^AAOA ^mrP 1 

EFA 1 c0030_ort_l 6p 


1 A^ 1 O 

10612 


T?'5X ifl AAAAAn^Tk Ar> 

E3 M 1 0000006B03 


66 


EFAl 01 162 


4919 


cc A 1 **AAOO ^ C_ 

br A 1 c0022_orr_Dp 


10555 


E3M 1 0000006B03 


66 


EFAl 01 163 


4920 


cc A 1 >»AAOO ^^T* ir_ 

EFAl C0022_ori_op 


10557 




0 / 






E»r/\icvA/A-f_jurt^i /p 




E3M10000006C01 


67 


EFA101417 


4942 


EFAlc0022_orfll8p 


10531 


E3M10000006C12 


68 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000006C12 


68 


EFA102551 


5001 


EFAlc0022_orf.25p 


10539 


E3M10000006D03 


69 


EFA10I416 


4941 


EFAlc0022_orfJ7p 


10530 
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TABLE lA 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

• Mil IdlgUI 

ORF 
Protein Seq 
ID 


E3M10000006D03 


69 


EFA101417 


4942 


EFAlc0022 orf 18p 


1 osi 1 


E3M10000006E1] 


70 


EFA 102541 


4998 


EFAlcOO'^S orf In 


luOUZ 


E3M10000006E11 


70 


EFA 102542 


4999 


EFAlc0028 orf 4p 


lOAO*? 

1 UOUj 


E3M10000006F04 


71 


EFA 102541 


4998 


EFAlc0028 orf 3p 


I0A07 

K UUU^ 


E3M10000006F04 


71 


EFA 102542 


4999 


EFAlc0078 orf 4o 


I OA/)? 


E3M10000006G04 


72 


EFA101162 


4919 


EFAl 000^^2 orf 5d 


1 o*?s^ 


E3M10000006G04 


72 


EFA101163 


4920 


EFAlc002'^ orf 6d 


1 1 


E3M10000006G12 


73 


EFAl 01162 


4919 


EFAlc0022 orf 5p 


1 


E3M 1 0000006G 1 2 


73 


EFAIOI 163 


4920 


FFAIc0022 orf 6n 

l^A A \ 1 ^\J\J^^ \JA 1 




E3 M 1 0000006H09 


74 


EFA 100642 


4884 


EFAlc0041 orf 56p 


10792 


E3M 1 0000007 A02 


75 


EFA101162 


4919 


EFAlc0022 orf 5n 




FlMl 0000007 A02 


75 


EFAl 01 163 


4920 


EFAlc00'>2 orf 6n 






/o 


FFA lOl 167 


4919 


FFAlr0077 nrf 


ISJDDD 


T^1\A^ nnnnftn7"RA0 

ISJiVl 1 \3U\J\J\JKJ 1 DM/. 


fO 


FFA 101 16*^ 


4920 


FFAlr0079 orf rfin 


1 XJDD 1 




/ / 


FFA 101 1/^7 


4Q1Q 


FFAl^»nn77 rki-f 

cr /\ 1 vvV»^_on__jp 




F'^Ml OOOOOOTRO'^ 


77 


FFA 1 ni Ifi^ 


4920 


FFAlrrM179 nrf An 

/\ 1 L.vAy^x un op 


lUD J / 


E3M 1 OO0On07CO'? 


1 o 


FFA 10141*^ 


4941 


FFAlr«nn77 /\rf 1 7rk 




E3M 2 0000007C03 


78 


FFA 101417 


4Q47 


FFAl/*nrt7'> />rf 1fir» 


1 1 


E3M 1 0000007C04 


79 


EFA 100645 


4SR4 


FFAlr0041 nrf S^n 


in707 


E3MI0000007D03 


80 


EFAIOI 162 


4919 


FFA 1^0077 nrf 




E3M10000007D03 


80 


EFAIOI 163 


4920 


FFAlr0079 nrf 


1 n^^7 


E3M10000007E05 


81 


EFA 100742 




FFA 1^0077 nrf 70n 




E3M10000007E05 


81 


EFA101417 


4942 


FFAlr0n77 orf IRn 

XiJT I V^VvX^ Oil lop 


1 n^"^ 1 


E3 M 1 0000007E05 


81 


EFA 1025 54 


S007 


FFAlr'nn7'5 orf 1 0n 


1 f>^'57 


E3M10000007F01 


82 


EFAIOI 162 


4919 


FFAlr0079 nrf 


1 K/JDJ 


E3 Ml 0000007FO 1 


82 


EFAIOI 163 


4920 


FFA1rn077 nrf /in 


1 A^<:7 


E3M 1 0000007F06 


83 


EFAIOI 162 


4919 


FFA 1 r0n77 orf Sn 


1 A<^< 


E3M10000007F06 


83 


EFAIOI 163 


4920 


FFAlc0077 orf An 


in^'^7 
lUDD 1 


E3M 1 0000007G0 1 


84 


EFA101162 


4919 


FFA1rn077 nrf Sn 

JCrX^/\ik'UU^^ Ull jp 




E3M10000007G01 


84 


EFAIOI 163 


4920 


FFA1rn077 nrf An 


1 A^^7 


E3MI0000008C03 


85 


EFA 1 02501 


4994 


FFAIrOmi nrf TSn 
xi'i^/^ 1 cuLf^ 1 un jjp 


1 AA7A 


E3M10000008C08 


86 


EFAIOI 536 


4946 


FFAlr0047 nrf 4An 




E3M10000008C09 


87 


EFAI01410 


4935 


FFA1p0077 nrf 17n 
x\i\Aj\jAt^ un i^p 


1 A^7^ 


E3M10000008D08 


88 


EFA 102501 


4994 


FFA 1 000*^1 nrf '^Sn 


10A7A 


E3M10000008E02 


89 


EFA 100783 


4895 


EFA1c0047 orf 141n 


1 nsi 1 


E3M10000008G05 


90 


EFAIOI 162 


4919 


FFAlrO077 nrf 




E3M10000008G05 


90 


EFAIOI 163 


4920 


EFAlcO027 nrf An 

£rf^ 1 kWi^ » Ul 1 "P 


1 0SS7 


E3M10000008G09 


91 


EFA 10302 1 


5015 


FFAlcOOlO nrf 16n 


lOAI 7 


E3M10000008G09 


91 


EFA 103038 


5017 


FFAlcOOlO orf 17n 

1««1 r^l^X/V^V/ Ui 1 ^ ' p 


lOAl? 


E3M10000008H02 


92 


EFA101695 


4954 


FFAIcOO'^l orf 6n 
tLdim. t ^uuj i_ui 1 op 




E3M10000009C07 


93 


EFA 103 508 


5029 


FFAlrOO'^'^ nrf O^n 


inA77 


E3M10000009C09 


94 


EFA 100870 


4899 


EFAlc0031 orf 3 60 


10A77 


E3M10000009D01 


95 


EFA101410 


4935 


FFAlcO077 orf 17n 




E3MI0000009E02 


96 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000009E02 


96 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000009E03 


97 


EFAIOI 160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000009E05 


98 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000009G02 


99 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarlccfi pene 


luii lengill 

ORF 
Protein Seq 
ID 


E3M10O0UUIOC08 


100 


EPA 100870 


4899 


FFAlc0031 nrf ^fin 


1U02 / 


E3 M 1 ()00( K) 1 01 X)5 


101 


EFA 100757 


4894 


FFAlr0044 nrf 97n 


I A007 


E3M100000IOFOI 


102 


EFA 102551 


5001 


FFAlc009'> nrf 9Sn 


lOS"?© 

1 uj^y 


E3M 10000010005 


103 


EFAIOI 164 


4921 


EFAIc0099 nrf 7n 


lOSSS 
lUJ^o 


E3 M 1 000(X) 1 0G07 


104 


EFA 101 165 


4999 


FFAlrn099 nrf Rn 
i-»x^xv I cv^v/^^ uri op 


1 osso 


E3 M 1 00000 1 OGOQ 


105 


EFA 103571 


5030 


i-< h" A 1 oOil/lzi /AT^ i A 1 1-» 

xji^/\icuu'+h on luip 


lUo /y 


F'^M inOO()OIOri 10 

LJJ 1V| 1 UWiA/ 1 VAJ 1 v/ 


10/i 


FFA 109001 




x_/r/\icuuiu on jp 


1 C\AQ 1 

lU4ol 


HJ iV] 1 UlAAiU 1 UrlUte 


lU / 


PFA innioA 

CfF/V 1 UU 1 y*r 


A9.fSi 
*l-o06 


PP A I i-nn77 7 


10540 


PiM iniiiuuti 1 aao 


ins 

1 uo 


nr A 1 U.3U J o 


S017 
jUI / 


PPA1r>OO^n ^«-F 17»» 

iir A 1 cuu^ 0_ori_l / p 


1 A^l 'i 

lUol3 


P'^N/f innnnn 1 irh'^ 

C JlVl 1 UvUlAJ 1 1 13 V J 


1 V7 


FFA 1 09/10 1 


4079 
/ / 


t.r A 1 CUU 1 u_ori_3p 


10481 


P'^M t AfUMin t f RHO 
HJ IVl 1 UUUUU 1 1 OMJ 


tin 

1 iU 


X2<Ir /\ 1 U^3 U 1 




br A1CUU3 1_ori_3Dp 


10626 




1 1 1 
111 


FFA 101700 


40^0 


1717 A 1 rmt\f\A 1 fit.. 

tr A 1 cuu42_ori_ 1 1 1 p 


10803 


E3 M 1 00000 1 1 


1 12 


FFA 1009 10 


/U 


br A 1 CUUz2_ori_yp 


1 A</C A 


E3M 1 00000 1 1 1)03 


1 12 


FFA 1 009 n 


4R71 
*f o / I 


Jtr A 1 CUUzZ_Ori_l Up 


1 ACO'^ 


E3M 1 OOOUO 1 1 H0'> 


1 \% 

1 u 


FFA1095A1 


400fi 


PPAl/«An7fi Aa-T 

tr A 1 cuuzo_ori_jp 


lUoU2 


E3M 1 00000 1 1 1 105 


1 14 
1 i*t 


FFA 101 164 


4091 


PPA tnOOOO r\*-P 7»\ 

lir A 1 CUU^Z._OlT__ /p 




E3 M 1 00000 n 110 1 


1 1 5 

1 u 


FFA 1 00<^9 




PPAI/^OO/fl riT^ SAr* 

nr A 1 CUU4 i_on_^Dop 


1 A707 

lu /y2 


F3M 1 OOO(K) 1 '>R0? 


1 l\J 


FFA 1 001 51 


*foO*t 


PPA1/>0071 exwP \A*s. 

lir A 1 cuuz l_ori_l 4p 


1 A<d £. 


F'^M 1 00000 1 *> (107 


1 17 
11/ 


FFA101410 


403 S 


PPAl/*n077 r\Wf 17*N 
Hr A 1 CUUZZ_^OIT_ I Zp 


1 ACX 


F 1 M 1 nonnn 1 un7 

HtD 1V| 1 vUUUU 1 ^ DU / 


1 T7 


PFA 10141 1 


403/; 


ppAi<p.nn'^i 

Jir A 1 cuUZ2__ori_ lip 


10525 


n,j JVI 1 uvJUUU UtiU / 


11/ 


tr A1U141Z 




CI7 A 1 y»nrvT^ „ ..X 1 
br A 1 c0022_ori_l 4p 


10527 


113 ivi 1 uuuuu i «;dUo 


1 1 


PP A 1 Ol /I AO 




I7C A 1 y»nn'>'> 11^ 
br AiCUU22_ori_l Ip 


10524 


£!> J ivi 1 uuuuu 1 JCU 1 


1 IV 


lirAlUUo4z 


4oo4 


EFA 1 c004 l_ori_56p 


10792 


C JlVl 1 UUUUU 1 1 u 


1 on 
Izu 


tr AlUZDUl 


4yy4 


EFA 1 c003 l_ori_35p 


10c 26 


F 1 nOOrtO 1 "> FOR 


1^1 


PP A 1 Ol 1 


4yzi 


br A 1 cuU22_orr_7p 


10558 






PP A 1 ni 1 f/i 
trAiui loz 


4y ly 


CCA 1 ^nno*^ X c 
br A 1 c0022_Ori__5 p 


10555 


F3 M 1 00000 1 Fr >A 

X^J IVl 1 \J\J\J\J\J 1^1 \J\J 


iZ3 


PP A \(\\A(\Q 
HrJrAlUlHUV 


4yo4 


br A 1 CU022_ori_l 1 p 


10S24 


E3M 1 00000 1 '>F07 


194 
i^t 


PPA 1 01417 


4y4Z 


br A 1 COU22_ori_l op 


10531 


E3 M 1 00000 1 F07 


124 


FFA 1 09SS4 


SO 07 
^UU^ 


PIT A 1 r»n AOO rvoP 1 

br A 1 cuu22__ori__l yp 


10532 


F3M 1 00000 HF in 

l^-J lyi l\J\J\J\J\J \ mml i\J 




PPA 1 ni 410 


AO'3< 
4^33 


br A 1 CU022_on_ 1 2p 


10525 


E3M 100000 1 '>FIO 


125 


FFA 1 01 41 1 




br A J CUU22^0ri__ 1 3p 


10526 


E3 M 1 00000 1 TiO"? 

J^<i>> IVI ft \J\J\J\J\J 1 aaXJV/^ 




PPA 1 01 1 AS 




1717 A 1 ^AA'^O <s.^ 

br A 1 CUU22_Ori_op 


10559 


E3 M 1 00000 1 '^G07 


1^ / 


FPA101410 


40*3 S 


1717 A 1 *»AAOO 1*^^ 

br A 1 CUU22__ori_ 1 2p 


10525 


E3 M 1 00000 1 "^no? 




FFA 1 0141 1 




1717 A 1 ^AAOO n«» 

br A i cuuz2_ort_l ip 


10526 


E3 M 1 00000 1 3 A06 


198 

l^O 


FFA 101 1 SO 


^Ol A 
**y ID 


PPA1/*AA77 7«. 

br A 1 CUU22__0rI__2p 


10543 


E3M 1 00000 1 3 A07 


129 


FFA 101 160 

I-»X^ r\. I vr 1 1 \J\J 


401 7 


PPA 1/»OA77 ,>T-F "Ivy. 


10549 


E3M 1 00000 1 3 COS 


130 


FFA 101 1 60 


4017 


PPAli*0099 rtrf Irk 

jir A 1 cuu22_ori_jp 


luD4y 


E3M 100000 13C05 


130 


FFAlOl 161 


401 R 


'E7PA 1/^0077 /l.^ 

nr A 1 cuu2z_ori 4p 


10551 


E3M 1 00000 1 3D02 


131 


FFA 101 160 


4017 


PPAl/*0077 Irk 

r*r A 1 cuuz2^on_jp 


1 ACil A 


E3 M 1 00000 1 3 DOS 


132 


PFA101415 


4040 


PPAl^»OA77 Mivs. 

tr A 1 cuu22_ori_ i op 


1 ACO A 

10529 


E3M10000013D1O 


133 


EFA 100910 


4870 


PPA1nOn77 rtrf Qr» 

jdr r\ 1 on 7p 


1 A^iCA 


E3M 100000130 10 


133 


FFA 10091 1 


43171 


PPAlr»OA77 e\r^ \C\r% 

jc*r A 1 cuuz2_on_ i up 


10523 


E3M 100000 1 3E02 


134 


EFA 1 00649 


4R84 


PPAIr'OOAl »^»-f SAr\ 

jcr/\icuu4i ^on__jop 


iu7y2 


E3M10000013E08 


135 


EFAl 02501 


4994 


£FAlc0031 orf 35p 


10626 


E3M1 00000 13F05 


136 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M 1000001 3F 12 


137 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000013F12 


137 


EFA10n65 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000013G1O 


138 


EFA103062 


5019 


EFAlc0030_orf_19p 


10615 
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Clone 
SeqID 




Gene SenTD 
(protein) 




full lAn««#l. 

luii length 

ORF 
Protein Seq 
ID 


i^^ivi luuuuu 1 jriVj 


1 '^0 


PPA 1 ni Alo 

Err /\ 1 U 1 <t 1 z 




PPAlr^AAOO r\r^ \ Ar\ 

c^r A 1 cuuzz^on__i4p 


10527 


n.j Svi J UUUUU 1 jnXjj 


IHU 


ppA ini 1 




PP A 1 oAAOO /\*^ An 

nr A 1 cuuzz_ori_pp 


10557 


T^i\A'i f\^\n^if\^ i n 
ivi 1 vUUUlr 1 J xl 1 U 


1/11 


PPA 1 Al 1 AA 
Cr AlUl 104 


AQO 1 

4yz 1 


PPAI^AAOO y-ki-f 

iz-r A 1 cuuzz__on_ /p 


10558 


turvil UUUUU 14r> IZ 


14— 


PPA 1 AA'7'30 

brAiuu/jy 


ASfiS 

4oo5 


br A 1 CUUzz_ori__23p 


10537 


C.3 M 1 UUUUU 1 4o I ^ 


14Z 


PPA 1 A'XAO 

lirAlUZD4y 


<AAA 
3UUU 


PEA 1 **AAOO 0>1 — 

br A 1 CUOZz_ori_24p 


10538 


iiJiVi 1 UUUUU IHD 12 


14Z 


PPA 1 AO^^l 

br/VlUzD^l 


<AA1 
jUUI 


1217 A 1 mAAOO o 

br A 1 CUUi-£;_^ori_25p 


10539 


C J ivl 1 UUUUU 1 ^c. 1 Z 


1 A'^ 
14j 


PPA 1 Al AAO 
£.r AlU14Uy 


4y04 


PP A 1 /^AAOO *-».-f 1 1 «« 

t»r A 1 CUU2-i_ori_^ lip 


10524 


P 1 \A 1 Af^ Afirt 1 /I p n 

c J M 1 UUUUU 1 4I:> 1 Z 


1 A1 
140 


PP A 1 Al A 1 A 

lirAlU141U 


4^3 J 


PITA l*%AAOO na>4^ 1 

br A 1 CUU2 J.^ort_ 1 2p 


10525 


b J M 1 UUUuO 1 4UU9 


1 AA 

144 


rru A 1 AAQ0 1 
trAlUUyyi 


AOA^ 

4yuj 


1717 A Ij^AAK M«-r AAm 

br A 1 CUU3 5_OIt_oUp 


t AAO 1 

10681 


t3 M 1 00000 1 4O09 


144 


brAlUJu33 


<A1 A 
DUlO 


T7C A 1 rU\C\1 C AAm. 

br A 1 CUU35_orr__o0p 


10681 


E3MI000001:>B04 


145 


T-7T7 A 1 AAA^f 

EFA 100063 


A OA'S 

4o03 


br A J c0042_ori_ 1 4p 


10S13 


E3M10000015B12 


146 


EFAlOl 162 


>■ Al A 

49 ly 


r^TC" A 1 _/vrvoo X" c_ 

br A 1 c0022_oit_5p 


10555 


E3M 1 00000 15E 12 


147 


EFA100210 


4o70 


EFA 1 cOQ22_oll_9p 


10560 


E3M 1 00000 15E1 2 


147 


EFA100211 


4871 


EFA 1 c0022_ori_l Op 


10523 


E3M10000016A03 


- 148 


EFA101753 


4957 


EFA 1 c0022^orf;50p 


10552 - 


E3 M 1 00000 1 6 A04 


149 


EFA101409 


4934 


EFAIc0022_orf^l Ip 


10524 


E3M 1 00000 1 oC 1 1 


150 


EFAlOl 163 


4920 


EFA 1 c0022_orf_6p 


10557 


bJM 1 UUUUU 1 1 1 


150 


EFAlOl 164 


4921 


EFA I c0022 orf_7p 


10558 


t.jM I UUUUU 1 OUU3 


\d 1 


CT? A 1 AOTT/I 

br A 102774 


C AAA 

5009 


A 1 ^AA A A , .r 

EFAl c0044_ori_25p 


10896 


P1K4 1 f^AAAA 1 /CPA/C 

t J Ivl 1 UUUUU 1 or Uo 


IDZ 


T7 C A 1 AT> AC 

br A1U2205 


4983 


EFAlc0041_orf_l 15p 


10769 


P 1 VJ| 1 fVf\r\(U\ 1 AP 1 A 

t J i>i 1 uuuuli 1 or 1 u 


IDJ 


CC A 1 Al /I 1 A 

brAlU14lU 


A AO C 

4935 


EFA 1 c0022_orf_l 2p 


10525 


P 7 V<1 1 i\(V\fif\ 1 AP 1 A 

t-j 1X1 1 UUUUU 1 Or 1 u 


1 ^'5 
1 j3 


Ct? A 1 Al /I 1 1 

br A1U141 1 


4936 


EFA 1 c0022_on_l 3p 


10526 


t JM 1 UUUUU t OMUD 


1D4 


CC A 1 Al 1 iCA 

br AlUl loU 


A Al "7 

4917 


EFA 1 c0022_orf_3 p 


10549 


I'-J \I 1 UUUUU 1 0 M I U 


IDD 


Ct? A 1 Al /I AQ 

br A 1U14U9 


4934 


EFA 1 c0022_orf_l 1 p 


10524 


bJ Ml UUUUU 1 /AUV 


1 ^A 

IDo 


cir A 1 At 1 Al 

br AlUl lol 


AA1 O 

491o 


EFA 1 c0022_orf_4p 


10551 


b3 M 1 00000 1 7 A09 


t 

iDO 


A 1 Al 1 £1 

EFAlOl 162 


4919 


EFA 1 c0022_orf_5p 


10555 


b3M 1 OOOUO 1 7D09 


157 


br A101412 


4937 


EFA 1 c0022_orf_ 1 4p 


10527 


b3M 1 UOUOU 1 8A07 


1 CO 

158 


brAlU2Uyl 


4977 


EFA 1 cOO 1 0_ori_3 p 


10481 


C ^ K jl til/ kAf u\i 0/^A*> 

b3 M 1 UUUUU 1 oC02 


159 


br A1U0642 


4884 


■f"' A 1 t\f\ A 1 1? c 

EFA 1 c004 l_on_56p 


10792 


L." 1 K 1 1 A* uWutlOtTVI 

h 3 rvi I OCXaX) 1 8 LO 1 




A 1 A'5 A*^ 1 

bFAl03021 


5015 


EFA 1 c0030_orf_l 6p 


10612 


bJ M 1 UUUUU 1 oVjU9 


lol 


CCA 1A1COO 

br A1U1563 


4949 


T~>T-* A 1 AAO^ c o 

EFA 1 c0026_orf_23p 


10593 


b^iVl 1 UUUUU 1 oliUo 


loz 


CC A t A 1 /I 1 '7 

brAlU14l7 


4942 


EFAl c0022_ori_l 8p 


10531 


Vi. KA 1 AAAIUI 1 on AA 
C,j Ivl 1 UUUUU 1 V UUO 


1 HI 


CC A 1 AAl < 1 

brAlUUl^l 


4do4 


[71? A 1 ^AA')! 1 A^ 

EFA 1 C002 l_on_ 1 4p 


10516 


P 1 M 1 AAAnA 1 or*A'> 

C> J IVl 1 UvfvULI I 7 U\3Ji 


1 AA 
lOH 


PPA 1 AOAOO 

tr AlUZUZx 


A QO/I 

49 /4 


1717 A 1 ^AA/f A 1 AiC^ 

br A 1 cUU44_ori_l Oop 


10881 


V^'XKA inflAAA 1 UPA1 
Cta>iV| 1 UUUUU 1 7tlUJ 


1 A^ 


PI? A lAAQTA 

brAIUUo/U 


#1 O AA 

4o99 


Er A 1 c003 l_ori_36p 


10627 


C J IV1 1 KjXAJKAJ 1 zrCKlj 


1 A^ 


PPA lAO^AO 

tr A 1 U^DUx 


4995 


br A 1 C003 i _orr_J op 


10627 


PTM inn/iAA 1 OPAJ 


I AA 




yf AA/1 

4994 


EFA 1 cOOj I_ori__3 5p 


10626 


tjIVl lUUUUU— UvjU4 


1 AT 
lO/ 


irir A 1 AAOOA 
br AlUUo /U 


A OAA 

4o99 


br A 1 C003 1_ori_3op 


10627 


PIN/11 AAAAA^nriAJ. 
Ivl 1 UUvUU^vfVJU4 


1 A7 
10 / 


PPA lAO^AO 

br AIU^DUa 


>f AAC 

4995 


CCA 1 ^AA'O 1 ^wS' 

br A 1 C0u3 l_ori__3op 


10627 




lOO 


PPA 1 AIA'^O 

Hr A1U3UJO 


5UI / 


rcA i,mAA^a 1 -T_ 
br A 1 CUU3U_on_l 7p 


10613 


PIN/1 1 AAAAA'7 1 AAfi 
t^lVi 1 UUUUU— 1 AUO 


1 AO 

loy 


■DC A 1 Al 1 AO 

brAlUl lo^ 


/I A 1 A 

4919 


CC A t ^AAOO C_ 

EFA 1 c0022_on_5 p 


10555 


P 1 N>f 1 C\C\f\(\i'Yy 1 A Aft 
E»J1V1 1 UUUUU^ 1 /\Uo 


1 AO 
lOV 


PPA 1 Al 1 Al 

brAlUl 103 


y1 AOA 
492U 


CC A 1 *kAAOO ^—i" 

br A 1 C0022__ori_op 


10557 


PI \yf 1 rtAAAn'7 1 A 1 1 
C>JiVi ] UUUUU^ 1 /\ 1 I 


1 TA 
1 /U 


PPA 1 Al AIT 

brAlU141 / 


4942 


CC A t *«AAOO 1 

br A 1 cUU22_on_l op 


• 10531 


E3M 100000'' I BIO 


171 




/I07ft 






E3M1 000002 1C03 


172 


EFAl 02501 


4994 


EFAlc0031_oif_35p 


10626 


E3M1 000002 1C04 


173 


EFAlOl 161 


4918 


EFAlc0022__orf_4p 


10551 


E3M10000021C08 


174 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


£3MI0000021£)04 


175 


EFA100870 


4899 


EFAlc0031_orf.36p 


10627 
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Clone 
SeqID 


PathoSeq Locus 


1 Gene SeafD 
(protein) 


wciiBiiiarKea gene 


full length 

ORF 
Protein Seq 
ED 


E3M1 000002 1D04 


175 


EFA 1 0'>50'> 


400< 


t,rA.\c\){jd J_orT_3op 


10627 


E3M10000021E10 


176 


FFA 100704 


*toO / 


tr A i cOO 1 (/__orr_4p 


10482 


E3M1 000002 1G04 


177 


EFAIOOO^^ 


A007 


lir A J CU022_ori__28p 


10542 


E3M10000021G10 


178 


EFA 100649 




fcr A 1 CUU4 l_ori__56p 


10792 


E3M10000021G11 


179 


FFA 101 l^i'^ 




Jbr A 1 c0022_ori_6p 


10557 


E3M 10000021 Hi 1 


180 


EPA 1 01 161 


4Q9A 


tr A 1 CU022_ori_op 


10557 


E3M10000022A04 


181 


EFA101410 




lir A 1 CUU2 J._Oll_ 1 2p 


10525 


E3M 10000022 A 11 


182 


EFA101417 


4049 


PP A 1 ^vAAOO 1 

Jbr A 1 CU02Z_ori_ 1 op 


10531 


E3M 1 0000022B04 


183 


FFA 101 410 




tr Alc0022_orf_1 2p 


10525 


E3M 1 000002''R05 


184 


FFA101410 




Er A 1 c0022_ori_ 1 2p 


10525 




1 

1 OH 


Tjp A 1 niiii 1 
j_«r/\iui^i 1 


4^36 


EFA 1 c0022_orf_ 1 3p 


10526 


F 1 0OOO099"RO7 


1 

1 O J 




5030 


EFA 1 c0044_orf_l Olp 


10879 


E3M 1 ooooo^?ro5 


186 


FFA 101 160 


4y 1 / 


tr A 1 c0022_ori_3p 


10549 


E3M1 On00079PO^ 


1 Rft 


FFA 1 Ol I Al 


/tot o 


EFA 1 c0022 orf_4p 


10551 


E3 M 1 000009 9 CC\f\ 


1 R7 
i o / 


FFA 10007R 


4y04 


EFA 1 c0022_orf_27p 


10541 


£3M 1 0000029r:OQ 


188 


FFA 1 01 1 ^9 


4y ly 


EFA 1 c0022_orf_5p 


10555 


E3M 1 00000*^9004 


IRQ 


FFA 101419 


4937 


EFAl c0022_orf_l 4p 


10527 


E3M 1 0000099FOS 




FFA 109^01 


4v94 


EFA 1 c003 1 _orf_3 5p 


10626 


F 1 M 1 0n00099F0^ 




FPA 1 0l 


4918 


EFAl c0022_orf4p 


10551 


E*^ M 1 0000099F06 




FFA 101 1/^9 


4919 


EFAl c0022_orf_5p 


10555 


FlMl 0O000''9FOf? 


1Q9 




4935 


EFA 1 c0022__orf_l 2p 


10525 


E3M 1 0000022G0'> 


IQ^ 


FFA loi noo 


4906 


EFA 1 c0043_orf_69p 


10875 


E3M10000099G12 


J ^*t' 


FFA 1 ftft7nyl 


4887 


EFA 1 cOO 1 0_orf_4p 


10482 


E3M1 0000023 A03 






4938 


#N/A 


#N/A 


E3M 1 0000023 A06 




FFAinnO'TS 


4904 


EFAl c0022__orf_27p 


10541 


E3M 1 0000023 A07 


1Q7 


FT? A in9<fl'> 


4995 


EFAl c003 l_orf_36p 


10627 


E3M 1 0000023 A09 


198 


FFA 1 OflTA/l 




Eh A I cOO i 0_orf_4p 


10482 


E3M10000023B02 


1QQ 


FFA 101 1 


4y lO 


bh A 1 c0022_orf_2p 


10543 


E3M1 0000023 B09 


1 00 


PFA Ifll 1 


4917 


EFAl c0022_orf_3p 


10549 


E3M1 0000021 R06 


9 on 


PPA 1 fvy^Ai 


4998 


EFAlc0028_orf_3p 


10602 


E3M 1000009^00'^ 


9ni 




4934 


EFA 1 c0022_orf_l 1 p 


10524 


E3M 1 0000023C03 


901 


FFA 101 Ain 


A(\ie. 
4y3D 


A 1 c0022_orf_l 2p 


10525 


E3M 1 0000023C04 


209 


FFA 109^41 


ylOAO 

4yyo 


bh A 1 cO 02 8_orf_3 p 


10602 


E3M10000023C06 


203 


FFA 10141^ 


4v3o 


#N/A 


#N/A 


E3M1 0000023C08 


204 


FFA lOOOS^ 


4yU2 


EFA 1 c0022_orf_28p 


10542 


E3M10000023C09 


205 


FFA 101 ISO 


4yio 


EFA 1 C0022_orf__2p 


10543 


E3MI0000023C09 


205 


FFA lOII^O 


4y 17 


bFA I c0022_orf_3 p 


10549 


E3M10000023D02 


206 


FFA 109S01 


4yy4 


Eh A 1 c003 1_orf_35p 


10626 


E3MI0000023D04 


207 


EFA 1 0 11 60 


A0 1 1 

4y 1 / 


br A 1 C0022_orf_3p 


10549 


E3M10000023DIO 


208 


EFA 10 14 M 


AQIfi 

4yj5 


#N/A 


#N/A 


E3M10000023E04 


209 


PFA 101417 


/IO'3'7 

4yj / 


bh A 1 c0022_ori_ 1 4p 


10527 


E3M10000023E07 


210 


PFA 101 169 


/f Al A 


EFA 1 c0022_orf_5p 


10555 


E3MI0000023E09 


211 


FFA 109501 


4yy4 


br Al c003 l_orr_35p 


10626 


E3MI0000023F02 


212 


BFA101412 


4937 


EFA 1 c0022_orf_ 1 4p 


10527 


E3M10000023F10 


213 


EFA 102551 


5001 j 


EFAlc0022_orf_25p 


10539 


E3M10000023G02 


214 i 


EFA101160 


4917 ] 


EFAlc0022_orf_3p 


10549 


E3M10000023G04 


215 ] 


EFA101414 


4939 ] 


EFAlc0022_orf_15p 


10528 


E3M10000023G10 


216 J 


EFA101411 


4936 ] 


EFAlc0022_orf_13p 


10526 
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Clone 
SeqID 


PathoSeQ Locus 


Gene SeaLD 
(protein) 




full laMn^-k 

III II lengTii 

ORF 
Protein Seq 
ID 




217 


FFA10''^07 


4Q05 


FFAlrOO'^l Arf "Xfws 


1 AA'>'7 
IVIO^^ / 




21 8 


FFA 1 01 1 ^^1 




PPAln0077 nrf An 


1 A5C1 




71 Q 


FFA 10700^i 




PFAlrO075 Arf 1 7n 


1 A5BA 


F'^M 1 0000074 A OR 


770 


FFA 101 \fX\ 


4017 


FFAlr0077 Ai-f 'I a 


1 A5/1Q 


F1M 1 0000074 AOjl 


770 


FFA 101 IA1 




FFA1/»0077 Arf 4n 

ci /i 1 vui/zz> orx_4p 


lUJj I 


FUsyt 1 0000074PO^; 


77 1 


PP A 1 07^01 


4004 


PPAlr^OO'^1 nrf "^Sn 


iUO^O 


F'^ M 1 000007 S A 0^ 


777 


FFA 101 l/iO 


4017 


FFAlr0079 nrf 




F^N/T 1 000007 SRO ! 




PFA 1 AO 104 


tODO 


PPAlr'0077 c\rf 7/in 


1 A5AA 


F1\if 1 00000*7 <DA 1 


77 


PP A t AAO^fi 


4004 


PPA 1 *»0077 ftr^ 77« 


1 A5>11 
1U341 






PP A 1 A1 A1 1 


40^^^ 


PPA1/«0077 /\»-f 1'3t\ 




b3M 1 00U0U23BU3 


ZZ4 


PP A 1 A1 yl 1 O 


*tyj 1 


PPAl/^AAOO /\T-r 


1 AOT 


IP ^ X jf ^ A AA AA*^ Cn Af 

E3M 1 000U025BO3 




CP A 1 AAQTC 




PPAIrvAAOO r\wf OTw* 

jbr A 1 CUUZz_on__Z /p 


1 AC>1 1 


£3M 1 0000025B 1 0 


22o 


CI? A 1 A1 1 iCO 


/iOl O 


r.r A 1 CUU-i2_on__3p 




E3M 1 0000023CO I 


jlZI 






PCA1««AA0 1 ^..r 

trF A 1 CU U3 1 _ori_3 op 


lUo27 


E3M 1 00UU025CU4 


22o 


PP A 1 A1 1 CO 


- - -4yio 


lir A 1 CUU22_ori^Zp- . - 


-10343 - 


CTXif 1 AAAAA'^^/^AC 






<^ AAA 


lir A 1 C0l/22_orr_24p 


1 ACO O 

10538 


cj\yf 1 Annnno^r^fv^ 
n.^iVl 1 uuuuuz 


zzy 


PP A 1 AO^^ 1 


5AA1 


lir A 1 CUU22_ori_2 Dp 


1 ACO A 

1053y 




7*50 


PPA 1 AA^O 
dr A 1 UU04Z 


4oo4 


lir A I cuy4 i_on_3op 


JU/yz 


F'^M 1 000007 SPOR 


7"^ 1 
ZO 1 


PFA100ft70 


ASOO 


PPAI^AA^I 

lit* A 1 CUU3 1 _ori_3 op 


lOOZV 


F^MIOO0007nr^OR 


7"^! 


FFA 107507 


4005 


tr A 1 Cuuo 1 _Ol7_3 op 


1 A/^'>'7 
lUO^ / 


F*^ M 1 000007 S POO 


7'^7 


FFA 107501 


4vy4 


lit* A i CUU3 1 _ori_J jp 


10020 


FlMl 000007 SPl 1 




PFA 101 1^7 


jiOlO 


PP A 1 *»AAT> Cm 

tr A 1 CUU22_ori_Dp 




Pi \yf 1 f\f\nC\f\'J ^OAl 
HjIVI 1 UuUUUZ JL-'U 1 




PPA 1 Al 1 /^A 


/IQ 1 '7 


iii* A 1 CUU22_ori_3 p 


1 AC/I A 

10j4y 






PPA 1 Al 

iir AlUi ioi 


4yio 


CCA 1 **AA'>0 /1m 

tr A 1 CUU22__0n_4p 


1 ACCl 

I0j51 


Ci jIVl 1 UUUUUZDL/ 1 \) 




PPA 1 AO^Al 


4yy4 


tr A 1 CUU3 l_ori_3 jp 


1 AC^^ 

10o2d 


T77K>f 1 AAAAAO^CAT 


z3o 


PPA 1 Al \ ti<. 


4yx-2 


tr A 1 cUU22_on:_op 


10559 


cJM 1 UUUUU2D JbUo 


23 / 


PP A 1 AAO^Jn 


/I A AO 

4yu^ 


tr A 1 cUU22__ori__2op 


10542 




Z^O 


PPA 1 A'77'>fi 


5 AAA 


PPA1aAAA< r^m.f OIm 

tr A 1 CUU4!>__0ri_y 3p 


10y48 


Pi\>f 1 AAnnno^PA/i 




PPA 1 Al \ A.{\ 


4yi / 


CPAI^AAOO Om 

tr A 1 CUU22__0n_3p 


1 AC A A 

I054y 


PHVyf 1 AAflAA'XPA/l 




PPA 1 Al 1 /CI 


4y 1 o 


tr A 1 CUU22_0ri_4p 


10551 


F N/l 1 OO0OO7 ^ P AA 


Z4l/ 


PPA 1 Al /1 1 A 


4yjz> 


'CC A 1 <-.AAT> yxw^ 1 '^M 

tr A J CUU22_ori_l 2p 


1 AOC 


F M 1 000007 ^ FOA 


"7/10 
Z4V/ 


PPA 1 Al /1 1 1 


4yjo 


PPA 1 ^AA'^O 1 Qm 

tr A 1 CUv/22_^0rr_ Up 


105ZO 


F'^ M 1 000007SFOI; 


•740 


PPA 101/117 
Hi /\ IU14 iZ 


4yj / 


PPA IaAAOO 1 Am 

tr A 1 CUU22__Ori_1 4p 


10527 


E3 M 1 000007 5 FOS 


741 


FFA lO'^O'^J? 


5AI7 


PPA 1 r'AAQA rtff 1 '7*\ 

tr AiciA/ou_^ori_i /p 


1 A/J 1 ^ 

lOoU 


M 1 000007 S FOQ 


747 


FFA 1 00704 


4oo/ 


PPA1r>AAlA f\w^ Ar\ 

tr A 1 cuu 1 v^ori_4p 


1 AAO 

l04o2 


E3M1 000007 SF 10 


74*^ 


PPA 101 1^1 


401 ft 


PPAl/'AAOO r»»-f Ar* 

tr A 1 cuuwiz^ori_^4p 


1 ACCI 


F1M1000007SF1 1 


244 


FFA 10005 S 


/10A7 


tr A 1 C\JUz-i_OrT_Zop 


1 0542 


F'^M1000007^F17 


74S 


PPA 101 Xftl, 


4QOA 

*fyzu 


PPAl/^AAOO y-iT-f An 

t r A 1 cuuzz__ori op 


1055 / 


F'^M 1 000007 -sno'' 


74fi 


PPA 101 1/^ 


4071 


PPAlr'AAOO "Trk 

t r A 1 cuuzz__on_ / p 


1 ACCO 

10555 


E3M 1 0000075G07 


747 


FFA 101 ISO 


Hy lo 


PPA1/-0077 rtwf Or* 

tr A 1 cuuzz_jorT__zp 


1 ACA "X 

10543 


F3M 1 0000075GOQ 


748 


FFA 107 1515 


AOftO 


PPA1/-AAA5 rkt-f 05*> 

tr A 1 cuU4 j^ori_^y jp 


1 AOCA 

10y50 


F'iM 1 0000077 A07 


74Q 


FFA 10141/^ 
x^r r\ 1 V 1 f J o 


AOA1 

4y4i 


PPAl/»AAn 1 Tvv 

tr A 1 cuuz<z_ori_ 1 /p 


1 ACI A 

10530 


P3M1 0000077 A07 


7S0 


FFA 101 1 AO 


A0 17 


PPAlr^AAOO rt»-f "S** 

tr A I cuuzz__ori__jp 


1 ACAO 

IU54y 


E3M10000027A09 


251 


EFA101413 


4938 




#N/A 


E3M10000027A09 


251 


EFA10I414 


4939 


EFAIc0022__orf_I5p 


10528 


E3M10000027B07 


252 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000027B08 


253 


EFA101160 


4917 


EFAIc0022_orf_3p 


10549 


E3M10000027B09 


254 


EFA100870 


4899 


EFAlc0031_oif_36p 


10627 
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ID 


E3M10000027B09 


254 


EFAl 02502 


4995 




10627 


E3M10000027C02 


255 


EFAI03062 


5019 


j-»r /\ 1 c\A/3 v/_ori 1 yp 


10615 


E3M10000027C03 


256 


EFA10n60 


4917 


l-<r /A 1 CUtf ZZ Oil jp 


10549 


E3M10000027C08 


257 


EFA101165 


4922 


FFAlc002'? nrf Rn 




E3M10000027D03 


258 


EFA100870 


4899 


xiv /Tk. i cwo J 1 on ^op 


10627 


E3Mi0000027D03 


258 


EFAl 025 02 


4995 


•c/x^/\ I cuuj 1 on ^op 


10627 


E3M10000027D05 


259 


EFAl 01 162 


49 IQ 


Crr/\icuuzz on Dp 


10555 


E3M10000027D08 


260 


EFAl 03 504 




t»rAlcuUj^_orr y4p 


10671 


E3M10000027D10 


261 


EFAl 00704 


*rOO / 


Cr A 1 CUU i u^ori_^4p 


10482 


E3M10000027G01 


262 


EFAl 02 186 


40R1 


T7I7A I^AA/IC M«>r nil-. 

Hr A 1 cviU45_^on_y4p 


10949 


E3M i 0000027G08 


263 




40'%4 


tr A 1 cuuzz_ori_l 1 p 


10524 


E3M 1 0000027H04 


AXrr 




4yi / 


Er A 1 c0022_orf_3p 


10549 


E3M10000027H07 


265 


XZt± l.\J I 1 Q 1 


A o 


E,r A 1 c0022_0lT_4p 


10551 


E3M10000027H07 


265 


FFA 1 01 1^7 


4yiy 


EFA 1 c0022_orf_5p 


10555 


E3 MI 0000028 A02 


266 






br A 1 c0022_orf_ 1 9p 


10532 


E3M1 0000028 A03 


267 






fcr A 1 c0022_orf_25p 


10539 


E3M1 0000028 A04 


268 


EFA101410 




br A 1 c0022_orf_l 2p 


10525 


E3M10000028A04 


268 


EFA10141 1 




Jbr A 1 cOU22_ori_ 1 3p 


10526 


E3M 10000028 AOS 


269 


EFAl 01080 


4Qno 


#N/A 


#N/A 


E3.Vn0000028A05 


269 


EFAl 0*^91 5 




t>Alc0032_orf27p 


10640 


E3M10000028A06 


270 


EFAl 03210 




bi'Alc0036_orfl 19p 


10688 


E3 Ml 0000028 A08 


271 


EFAl 01 4*^4 




Jbr A 1 c004 l_orf_3 9p 


10784 


E3M 10000028 AOS 


271 


EFA10I42S 


AQAA 


EFA 1 c004 1 _orf_4 Op 


10785 


E3MJ0000028B01 


272 


EFAl 01 021 




EFA 1 c003 O_orf_ 1 6p 


10612 


E3M10O00028B02 


273 


EFA 1 0254 1 


4yyo 


EFA 1 c0028_orf_3p 


10602 


E3MI00O002SB02 


273 


iFA10''54'' 




tr A 1 c0028_orf_4p 


10603 


E3MI0OOOO2SB03 


274 


EFA 101 160 


Hyi f 


cr A 1 c0022_orr 3p 


10549 


b3M10O00028B04 


275 


EFAlOl 161 


^y lo 


tr A 1 c0022_orf_4p 


10551 


E3MI0000028B05 


276 


EFA 101 424 


4y4J 


tr A 1 c004 J__orf_39p 


10784 


E3M1000002SB05 


276 


EFA 101 425 


*fy«f*f 


tr A 1 c004 1_orfj40p 


10785 


E3MI0000028B06 


277 


EFA 10303 J? 


Jtfl / 


br A 1 c003 0_orT_1 7p 


I06I3 


E3MI00OO028B07 


278 


EFA 101 160 


Hy 1 / 


nr A 1 c0022_orf_3p 


10549 


E3MI00O002SBO8 


279 


EFAI01417 

A_f A A V/ A T A / 


'»y^z 


br A 1 cOu22_orr_i 8p 


1053 1 


E3MI000002SCOI 


280 


EFA 1 02541 


4QQR 


br A 1 cUOzo_ori_3p 


10602 


E3MI0000028C01 


280 


EFA 102542 


4000 


[717 A Ir^AAlO r^—C A_ 

br A 1 CUUZo_0rr__4p 


10603 


E3M10000028C02 


281 


EFA 102541 


**yy5 


br A 1 c0028_orr_3p 


10602 


E3M10000028C02 


281 


EFA 102542 


4QOQ 
*fyyy 


br A 1 CUUz8_orf_4p 


10603 


E3M10000028C04 


282 


EFA 101 322 


'fyz / 


bJr A 1 c003 0_ori_57p 


10620 


E3M10000028C05 


283 


EFA101160 


4017 


717 A 1 ;r.AAOO — 

br A 1 CUUzZ_ori_J p 


10549 


E3M10000028C06 "■■ 


284 


EFA100151 


4RA4 


717 A 1 A A A0 1 f 1 

tr A 1 CUUz l_orr_l 4p 


10516 


E3M10000028C07 


285 


EFAl 01 022 


zlOA^ 

'»yuo 


br A 1 C0U43_orf_69p 


10875 


E3M10000028C08 


286 ] 


EFA 102541 




717 A l*»AAOt> ^_ 

br A 1 CUUzo_on__3p 


10602 


E3M10000028C08 


286 


EFA 102542 


4000 1 


7 17 A 1/-.AAOO .1— -- 

br A J CUUZo_ort_4p 


10603 


E3MI0000028D01 


287 ] 


EFA 100 194 


4868 ] 


BFAlc0022_orf_26p 


10540 


E3M10000028D01 


287 ] 


EFA 100978 


4904 1 


E:FAlc0022__orf_27p 


10541 


E3M1O0O0O28DO2 


288 1 


SFA101022 


4906 1 


iFAlc0043_orf_69p 


10875 


E3M1O000028DO5. 


289 1 


EFAl 01 080 


4909 


' #N/A 


#N/A 


E3MI0000028D06 


290 ] 


SFA103021 


5015 


iFAlc0030_orf_16p 


10612 
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ID 


E3M 1 0000028D08 


291 


EFA 103268 


5023 


EFAlcOOlO orf In 


i\JH /7 


F ^ M 1 00OOO'> RFO 1 

Xj J IVl I \JWW\JwJ.OI_(V/ 1 


292 


FFA 101 171 

x^xs r\. \.\J 1 1 Xp 1 


4912 


FFAlrn016 nrf 117n 


iUOoO 


FIM 1 0000058F04 


793 


FFA 101 370 


4011 

*r7J 1 


FFAlrn040 nrf lOln 


1 071fi 
11/ /JO 


E3M 1 0000028F07 


704 


EFA107S41 


4098 


FFA1c0078 nrf In 


J l/Oi/Z 


F3M 1 0000058F0^ 


705 


FFA101 


4918 


FFA 1 r0077 nrf 4n 


lO^^I 


Fl M 1 OftfiOO'^SFn'? 


70A 

^70 


FFA 100747 


4801 


FFAlrn077 nrf 70n 


1 O^Jl^l 
1 Ujj^ 




296 


FFA101417 


4942 


FFA 1 cO077 nrf 1 Rn 


1 0^11 

1 \JJJ 1 


F 3 M 1 OOOnO'^JiFftl 


70^ 

ifc7U 


FFA 107SS4 


5002 


FFAlr0077 orf lOn 


1 0'sl7 




707 


PFA 101 1/>3 


4920 


FFAlcn077 nrf 6n 






707 

Z7 / 


FFA 101 1/i4 

/\ lull 0*T 


4071 


FFAlcn077 nrf 7n 


1 O^^R 
1 UJDo 


P ^ Kif 1 AAA An*^ fiPAC 

c.^M 1 UUUUU^orUD 


Z70 


"PP A 1 00704 


4RR7 
too / 


FFA1f<0010 rki-f 4n 


1 AA97 




-i77 




4071 


PPA 1 W1077 nrf 7n 


1 0<^fi 
JU33o 


0\At AfknAAIOCAT 


AA 


PP A 1 AA/iAO 


4R514 


PPAI/^OAAl /\»-f <J6n 


1 A707 


hJM I iJVOuuZoUuj 


lAl 


X*T* A 1 AATAA 


**Oo / 


PPAl/»nAlA riT-f Ai-» 


1 A/IR7 
IU4oZ 


I? '3 xvr 1 rkrtrtAA*^ o/^A/c 


'J A1 


PPA 1AA7AC 


- **07Z — - 


PPA l^^AAl 1 j-»»-r 1 Ar» 


1 AylC'a 

- 1 l/4o J - 


tJJVl 1 UUUvUZoOU / 




PPA lOlAlO 


AOIS 

H73J 


PP A 1 oAA77 f\r-f 1 7r» 


1 A<7< 


p*iv/f 1 nnAnn'>ftr;A7 




PPA 1 01 41 1 


4016 


PPA1/»AA77 1 


1 A<7/C 
JU^ZD 




"^04 


PPA 101 40Q 


*f7J*f 


PPAlr«AA70 1 1«% 

xUr A J cuuzz_orr^ i j p 


1 A<1/l 

lUC)z4 


FIM 1 nn00078H07 


30S 


FFA 101067 


S010 


PPAIf^OAlA /\«-f lOn 


1 A/i 1 <I 


FIM 1 000007 Q A 0*? 




FFA 101 160 


4017 
*f7l / 


PPA1/nAA70 

UFA J CUU-ZZ__OIT_J p 


1U^47 


FIM 1 0000070 A 04 


*?07 


FFA100710 


ART A 


FPA1/>AA77 /xi-f On 

r.r A 1 cuUzz_ori_7p 


1 A^^A 


F'^M10000070A0S 


308 


FFA 1 00/>47 


4RR4 


PP A 1 /vAAA 1 rtT-r 

xir A 1 cui/*i- J on^Dop 


1 A707 
11/ /7Z 


P'^Nyf 1 nnnnr>7 OA i n 


"^00 


PPA 1 0'^OOl 




xirAJCUUiu on 


iU4ol 




lO 


PPA 101411 


A078 


ffjN/A 






1 1 

Jl I 


PPA 1 A170^ 


^A04 


PPA1/*AA'3'> 1«% 

Jbr A i cui/ J z_ori__ i p 


lUo3J 






PPA 101 160 
Cri^/VlUl IDtr 


A017 

*l-7l / 


xir A J cuuzz_orT__jp 




P'^ Kyf 1 AAAAnOOtlA^ 


111 


PPA 1 AIAIC 


^Al 7 


PP A 1 oAA'IA 1 "7«^ 

tr AlCUUjU_Ort_l /p 




P^ N/f 1 0OOOOOORAA 




PPA 100014 


AOAO 

*f7UU 


PPAl/*AA7/l j^»-f Ork 
ill* A 1 CUUz«f_OrT__7p 


IU577 


\A 1 ooooooonos 


OlJ 


PPA 1 mnii 


AQST 
^70/ 


PP A 1 /•AAIO C«% 
iir A 1 CUUJZ_ori__op 


1 AiC< 1 

iuo5i 


F3M1000007QR1 1 


J lO 


PPA 100107 


A877 
**o / / 


PPAI^AAAI r\rf l/lftr-i 

cr A I cuu*f i^on 14<Sp 


\\) I I D 


F3M 1 0000070R 1 7 


J 1 / 


FFA 100647 


4RR4 


PPAloOAAl rwff ^ArN 

cr A 1 cuu** i_on._ jop 


1 A7Q7 
ill /7Z 


F 3 M 1 000007QPO 1 




PPA 1 07^A1 


ilQQR 

H770 


PPA1/»AA7C rvff 'X*\ 

nr A 1 cuuzo_on_jp 


1 A/IA7 


E3M 1 000007QrO2 


110 

J 1 7 


FFA 1077RR 


^oi 1 


Cr A 1 CUU J^_Oi7_*r 1 p 


lUOOl 


E3M 1 000007000*1 


'^70 


FFA 107'7S1 




PPAlfAA^C rtF-f R^T> 


1 A*?*?*? 


E2 M 1 000007QC04 


371 


FFA 1 07 SOI 




PPAloOOlO /x«-f lOrk 

Dr A 1 cu w J z^ori__ J zp 


1 A/^/fl 

J Uo4J 


E3 M 1 0000029C05 


377 


FFA 100300 


4R7R 
*H> /o 


PP A 1 nOA4 1 e\-rf 1 0An 


lU/OO 


E3 M 1 0000070C06 


323 


FFA101414 


4010 


PPA 1^0077 nr-f 1 Sr» 

xix^/\ J cuuzz_^orT__^ J _)p 


1 U3Zo 


E3M 1 000007gPO^i 


373 


FFA 10141 S 


A040 


pPAir»nn77 1/;-* 
nr A 1 cuuzz ori_i op 


J UjZ7 


E3M 1 0000070C07 


324 


FFA1071S7 


4000 


PPA1/»OA17 /M-f 7 Irk 


1 AAK 


E3 M 1 0000079C07 


374 


FFA1071S1 


4001 

•I 771 


FFAlr0017 nrf 77n 
dr A 1 CVUjZ_OIT_ZZp 




E3 M 1 000007OC0R 


37S 


FFA 101 R6R 


4066 


PPAlf0047 rtf-f 60rk 

E»r/\. 1 cuu*f z ori^07p 


1 AQ7Q 
IU0Z7 


E3 M 1 000007Qr09 


376 


FFA101 171 


4017 

H71X 


PPA1r«0016 nrf 117« 


lUOoO 


R3 M 1 0OOOniQP 1 0 


377 


FFA1076S6 

Ctx r\. 1 JO 


S004 


PPA 1 1conic r»r-r 76« 

dr A 1 cuu j7_on_zop 


1 U / 34 


E3M10000029C12 


328 


EFA101121 


4912 


EFAlc0036 orf 1 12d 


10686 


E3M10000029D01 


329 


EFA101080 


4909 


#N/A 


#NyA 


E3M10000029D03 


330 


EFA10J160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000029D04 


33] 


EFAl 02656 


5004 


EFAlc0039_oif_26p 


10734 


E3M10000029D05 


332 1 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 1 
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Clone 
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Protein Seq 
ID 


E3M10000029D06 


333 


EFA100210 


4870 


iir Ai cuuz*i__ori_yp 


10560 


E3M10000029D06 


333 


EFA101165 


4999 


Jtr A 1 CUUi J.__ori op 


10559 


E3M10000029D08 


334 


EFA102736 


5007 


t/i* A 1 CUUz^_ori_6 Op 


10556 


E3M10000029D12 


335 


EFA101410 


4915 


i-^r A 1 cuuz z_on 1 ^ p 


10525 


E3M10000029E01 


336 


EFA101404 


4911 


lir A 1 CUu J ^__ori_5 5p 


10663 


E3jVjI0000029E02 


337 


EFA 102051 


d07A 
*ry /O 


#N/A 


#N/A 


E3M10000029E03 


338 


EFA 102502 


d995 


Hr A 1 CUU J i_ori_3 op 


10627 


E3M10000029E05 


339 






EFAI c0043t_orf_63p 


10940 


E3M10000029E07 


340 


EFA 10091 9 




tr A 1 cOO 1 3_orr_ 1 2p 


10491 


E3M10000029E08 


341 


EFA101022 


/ion/; 


br A 1 c0043_orf_69p 


10875 


E3M10000029E09 


342 


EFA 102656 




t,rAic0039_orf_26p 


10734 


E3M10000029E12 


343 


EFAI 00397 

MmJlJL AM. J \J\J^ ^ f 


'lO / / 


bFA 1 c004 l_orf_l 48p 


10773 


E3M10000029F01 


344 


EFAI 00023 


Afi/^9 


xir Al cOOl 7__orf__l p 


10505 


E3M10000029F05 


345 


EFAI 02503 




EFA 1 c0032_orf_3 2p 


10643 


E3M 1 0000029F06 


346 


EFAI 01 795 




EFA 1 c0045_orf_l 65p 


10922 


E3M10000029F09 


347 


EFAI 00689 


4oeM> 


EFA 1 c003 8_orf^54p 


10717 


E3M10000029F10 


348 


EFAI 0091 9 


4yui 


EFA 1 cOO 1 3_orf_ 1 2p 


10491 


E3M10000029F1 1 


349 


EFA10'>S4.1 




EFAI c0028_orf_3p 


10602 


E3M10000029F12 


350 


EFA1051R5 




EFAlc0038_orf_89p 


10729 


E3M10000029G01 


351 


EFA 100194 


4o /o 


EFA 1 c0034_orf_6p 


10675 


E3M10000029G04 


352 


EFAI 09 


jUU4 


EFA 1 cO03 9_orf^26p 


10734 


E3M10000029G05 


353 


EFA109'^S1 


4yoy 


EFA 1 c0032_orf_20p 


10634 


E3M1O000O29GO7 


354 


FFAIO1 191 


4yi2 


EFAlc0036_orf_l 12p 


10686 


E3M10000029G08 


355 




5030 


EFAlc0044_orf_1 01 p 


10879 


E3M10000029G09 


356 


EFA 109901 


4yo<z 


#N/A 


#N/A 


E3M10000029GJO 


357 


EFA1017O7 


4yo3 


EFA 1 c0045_orf_ 1 67p 


10924 


E3MI0000029GI I 


358 


FFA I09rtn#* 




EFA 1 c0025_orf_l 7p 


10580 


E3M10000029G12 


359 


EFA 101 S41 


4y4o 


EFA 1 cOO 1 2_orf_5p 


10488 


E3M10000029H02 


360 


FFA Ifil '?"?0 


yf 000 

4y-:o 


EFA 1 c0040_orf_ 1 3p 


10743 


E3M10000029H02 


360 


FFA101*^dO 


4yzy 


EFA 1 c0040_orf^l 5p 


10745 


E3M10000029H04 


361 


FFA109'IS9 


4yyu 


Eb A 1 c003 2_orf_2 1 p 


10635 


E3M10000029H04 


361 


EFAI 09 '15'% 


4yyi 


bF A 1 c0032__orf_22p 


10636 


E3M10000029H05 


362 


EFA 109091 


4y /7 


EFA 1 cOO 1 0_orf3p 


10481 


E3M10000029H07 


363 


FFA 1001 90 


4oo7 


EFA 1 cOO 1 0_orf_2p 


10480 


E3M10000029H08 


364 


EFA101416 




br A 1 c0022_orf_ 1 7p 


10530 


E3M10000029H11 


365 


EFAlOl 159 


4y lO 


br A 1 c0022_ori_2p 


10543 


E3M10000030A05 


366 


EFA 102501 


4774 


bh'A 1 c003 l__orf_35p 


10626 


E3M10000030A08 


367 


EFA 1 02'? ^ 1 


4yo7 


EFA 1 c0032_orf_20p 


10634 


E3M10000030A09 


368 


EFA 102501 


4774 


br A 1 c003 1 _orf_3 5p 


10626 


E3MI0000030A11 


369 


EFA 102736 


3UU/ 


br A 1 c0022_orf_60p 


10556 


E3M10000030B03 


370 J 


EFA 100704 


4oo / 


brAlcOOlO orr 4p 


10482 


E3M10000030B04 


371 ] 


^FA10303R 


DUl / 


bh Al c0030_orf_l 7p 


10613 


E3M10000030B05 


372 J 


EFA 102656 


•cnriA 1 

-)UU4 


br A 1 c003 9_orf_2 6p 


10734 


E3M10000030B06 


373 ] 


t'FA]0n62 


4919 


SFAlc0022_orf_5p 


10555 


E3M10000030B07 


374 1 


5FA 100642 


4884 


BFAlc0041_orf_56p 


10792 


E3M10000030BOS 


375 1 


iFAI02656 


5004 i 


E:FAlc0039_orf_26p 


10734 


E3M10000030B10 


376 I 


iFA102655 


5003 I 


=;FAlc0039_orf_25p 


10733 " 


E3M10000030B11 


377 I 


£FAI01I21 


4912 I 


iFAlc0036_orf_112p 


10686 
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Clone 
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ED 


E3M10000030B12 


378 


EFA102352 


4990 


EF A 1 c0032_orf_2 1 p 


10635 


E3M1O00003OB12 


378 


EFAl 02353 


4991 


EFA 1 c0032__orf_22p 


10636 


E3M10000030C03 


379 


EFA100151 


4864 


EF A 1 c002 1 _orf_ 1 4p 


10516 


E3M10000030C04 


380 


EFAlOl 165 


4922 


EFA 1 c0022_orf_8p 


10559 


E3M10000030C12 


381 


EFA102351 


4989 


EFA 1 c0032_orf_20p 


10634 


E3M100O003OD02 


382 


EFAl 02350 


4988 


EFA 1 c0032_orf_l 9p 


10632 


E3M10000030D05 


383 


EFA101414 


4939 


EFA 1 c0022_orf_l 5p 


10528 


E3M10000030D08 


384 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000030D09 


385 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M100O003OD1O 


386 


EFAl 02656 


5004 


EFA 1 c0039_orf_26p 


10734 


E3M10000030D12 


387 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M100O0030EO1 


388 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10OOO03OEO1 


388 


EFAl 01 411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000030E02 


389 


EFA100329 


4875 


EFAlc0041__orf_35p 


10782 


E3M10000030E04 - 


- 390- 


EFA102655-- 


- 5003 


EFAlc0039_orf_25p 


- 10733 


E3M100O003OE08 


391 


EFAI01540 


4947 


EFAIc0012_orf_4p 


10487 


E3M10000030E09 


392 


EFA103365 


5026 


EFAlc0022_orf_lp 


10533 


E3M10000030E10 


393 


EFA102656 


5004 


EFAlc0039_orf.26p 


10734 


E3M1O00003OFO1 


394 


EFAl 02655 


5003 


EFAlc0039_orf_25p 


10733 


E3M1 000003 0F04 


395 


EFA101162 


4919 


EFAIc0022_orf_5p 


10555 


E3M10000030F06 


396 


EFA101162 


4919 


EFAlc0022__orf_5p 


10555 


E3M10000030F07 


397 


EFAl 02656 


5004 


EFAlc0039_orf,26p 


10734 


E3M10000030F10 


398 


EFA101417 


4942 


EFAlc0022_orf,18p 


10531 


E3M10000030F12 


399 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M1O0O003OGO1 


400 


EFA102551 


5001 


EFAlc0022_orC_25p 


10539 


E3M10000030G03 


401 


EFA100023 


4862 


EFAlc0017_orf_lp 


10505 


E3M10000030G06 


402 


EFA101686 


4953 


EFAIc0045_orf_63p 


10940 


E3M10000030G08 


403 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000030G09 


404 


EFA103210 


5022 


EFAlc0036_orf_119p 


10688 


E3M10000030G12 


405 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000030H03 


406 


EFA101258 


4926 


EFAlc0045_orf_160p 


10918 


E3M10000030H04 


407 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000030H06 


408 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000030H07 


409 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000030H08 


410 


EFAl 02501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000030HJO 


411 


EFAl 02091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000030H11 


412 


EFAl 0061 5 


4881 


EFA 1 cOO 1 6_orf_29p 


10501 


E3M10000031A02 


413 


EFAl 02006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000031A06 


414 


EFA100970 


4903 


EFAlc0044_orf_98p 


10906 


E3M10000031A07 


415 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000031A08 


416 


EFAl 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M1 000003 1B02 


417 


EFAl 00289 


4872 


EFA 1 c0042_orf_l 39p 


10810 


E3M1 000003 1B03 


418 


EFAl 00426 


4879 


EFAlc0036_orf_59p 


10702 


E3M10000031B04 


419 


EFAl 00394 


4876 


EFA 1 c0034_orf_6p 


10675 


E3M10000031B09 


420 


EFA102183 


4979 


EFAlc0045_orf_97p 


10952 


E3M10000031B10 


421 


EFA101253 


4924 


EFAlc0043_orf_178p 


10852 


E3M10000031B11 


422 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000031B12 


423 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 
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Clone 
SeqJD 
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fwPn^miivlrtfkffl mama 


lull length 

ORF 
Protein Seq 
ID 


E3M10000031C01 


424 


EFA102736 


S007 


PFA 1^*0077 r\w^ AAn 

x-'r/\ J cuuzz__on_pup 


10556 


E3M1 000003 1C04 


425 


EFAI01414 


4Q1Q 


PPA 1 r*0077 1 ^« 


1 ACOO 

10528 


E3M1 000003 1C06 


426 


EFA 100704 


4RS7 


PPAlr-OOlO r-T /Irk 


10482 


E3M10000031C10 


427 


EFA10141 1 


4016 


PPAIf»0077 1 Q** 

x:»r /\ 1 cuuzz^on up 


10526 


E3M10000031C11 


428 


EFA 101 120 


401 1 


PPAl/»nO'J6 i-vp-T 117,. 


10687 


E3M1000003ICi2 


429 


EFA 1 OOftftX 




pCAl/«AA^^ ^_£> CQm 

A 1 cuu J 3_pri__3 op 


10679 


E3M 1 000003 1 D03 


430 


EFA 107 SOI 


4006 


PPAlr'AA77 l^w^ 


10643 


E3M 1 000001 1 D04 


431 


EFA107S02 


400S 


SHit A 1 CUU3 i_ori_^3 op 


10627 


VWA 1 nnnnn'^ i Drift 






**yyo 


tr Ai C0032__orf_32p 


10643 


P'^ vf 1 nnnrvA'^ i va'x 

E» JlVl 1 UUUVAf J 1 ilU3 




PP A 1 0^<01 


AQQA 


br A 1 cu03 l_orf_3 5p 


10626 


p*) wf 1 1 T7 no 

■C^iVl J l/UUl/U J J X2tVl7 








EFAl c0022_orf_60p 


10556 


T!'\ Ul 1 00000*7 1 VCiO 
CiJlVilUUUUUJ IJrU^ 




Hr /V1UU04Z 


4o64 


EFAl c004 l_orf_56p 


10792 


F'iM 1 000001 1 F09 




PP A 1 m AC*; 


4y!>2 


EFA 1 c004 j_orf^55p 


10791 


E3 M 1 000001 1 F04 


*f JO 


PP A 1 A1 1 AO 


4yi7 


EFA 1 c0022_orf^3 p 


10549 


E3M 1 000003 1F07 


437 


PPA \(V)fi<^ 


jUU4 


EFAl c003 9_orf_26p 


10734 


E3 M 1 000003 1 F09 


438 






EFA I c0008_orf_3 p 


10478 


E3M10000031F1I 


439 


FF A 1 07-^40 


3UUU 


EFA 1 c0022_orf24p 


10538 


E3M1000003IF11 


439 


EFA 107 SSI 


DUUl 


nr A 1 c0022__orf_25p 


10539 


E3M 1 000003 1 G03 


440 


FFA107ftSS 


3w3 


EFA 1 c0039_orf_25p 


10733 


E3M 1 000003 1 G04 


441 


PPA I01S7I 




EFA 1 c0044__orf_l 0 Ip 


10879 


FlMl 000001 1 G0% 


442 


FFA 1 07S01 


>l AA>1 

4yy4 


EFA 1 c003 1 _orf3 5p 


10626 


FIM 1 000001 1 fiOfi 


441 


PPA 107/iSft 


<AA/I 

5UU4 


EFA 1 c003 9_orf_26p 


10734 


FIM 1 000001 1 no7 


AAA 




CA1 T 

3017 


EFA 1 c0030_orf_l 7p 


10613 


FIT 71 000001 1 noR 


AA^ 


PPA 1 0070^ 


4S73 


EFAl c002 l_orf_l 5p 


10517 


E3M1 000001 ini 1 


44ft 


PPA lOl i#?;7 


>f A1 A 


EFAl c0022_orf_5p 


10555 


E3M1 OOOnOl 1 HOS 




PPA lOl 171 


4yi2 


EFAlc0036_orf_l 12p 


10686 


E3M 1 000001 1 H06 


44R 


PPA 1 01 SAO 




hFA I cOO 1 2_orf_4p 


10487 


E3 M 1 000001 1 H07 


44Q 


PPA 10101ft 


<A1 T 


hFAlc0030_orf_l 7p 


10613 


ElM 1 000001 1 HOft 


A^f\ 
HJM 




< AAT 


EFA 1 c0022_orf_60p 


10556 


ElM 1 000001 1 H 1 n 




PPA 1 0'^O'ift 


DU17 


EFA 1 c0030_orf_l 7p 


10613 


E3M1 0000011 HI 1 




PPA 100AA7 


4i5o4 


EFAl c004 l_orf_56p 


10792 


E3M1 0000011 HI 1 


4^7 


PPA 1 01 ^ftS 


4^32 


EFA 1 c004 l_orf_5 Dp 


10791 


E3M 1 0000032A02 


451 


PPA 100704 


4oo7 


EFA 1 cOO 1 0_orf_4p 


10482 


E3M 1 0000032A04 


454 


FPA 1 01 670 


A O^A 


EFA 1 cOO 1 9_orf_2 Op 


10511 


E3M 1 0000032A06 


455 


FFA 101 077 


/IQAA 
4yUD 


EFA 1 c0043_orf_69p 


10875 


E3M 1 0000032A07 




PPA 10lft70 


yiOCA 


EFA 1 cOOl 9_orf20p 


10511 


E3M 1 0000032A08 


457 


FFA J 00170 


Aff7^ 
4o 


bFA J c004 l_orf_35p 


20782 


E3M10000032A09 


458 


FFA 100104 

L->x r\ 1 \J\Jj y*t 


4o/D 


Er A 1 c0034_orf_6p 


10675 


E3M10000032A10 


459 


EFA10I410 




t r A 1 ci;C;22_0lT_ 1 2p 


10525 


E3M10000032A11 


460 


PFA f 00647 


4oo4 


br A I c004 i_ori_56p 


10792 


E3M10000032A11 


460 


RFA1016RS 


*tyj/. 


l?C A 1 ^AA A 1 _._X> ^ ^ _ 

br A 1 COIM 1 __on_^5 5 p 


10791 


E3M10000032B03 


461 


PFA101S40 




br A 1 CUO 1 2_Ort__4p 


10487 


E3MI 0000032B04 


465 


PFA 107OOI 


4y / / 


EFA I cOO J 0_orf_3 p 


10481 


E3M 10000032307 


463 


EFA101164 


4921 


EFAlc0022 Off 7d 


10558 


E3M10000032B08 


464 


EFA102698 


5005 


EFAlc0045_orf_115p 


10909 


E3M10000032B09 


465 


EFA102051 


4976 


#N/A 


#N/A 


E3M10000032B11 


466 ] 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000032B12 


467 ] 


EFA100295 


4873 


EFAlc0021_orf.l5p 


10517 
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BNSDOCIO: <WO_0170855A2_I_> 



wo 01/711955 TABLE lA PCT/USOl/09180 





Clone 
SeqID 


PflthoSei| LtOcus 


Gene SealD 
(protein) 




mil iengcii 

ORF 
Protein Seq 
ID 






FFA 1010^7 


SOIQ 


FFA 1 rOO'^0 orf 1 Qn 


1 AA1 
lUOl J 






FFA 1001 S 1 


4R^4 


FFA?r007| nrf 14n 


10S1 A 




din 


FFA10'?14J2 


sn7s 


FFAlr004'? Arf /^7n 


1 Uo / J 




471 


FFA 101 16*? 


4Q70 


FFAlc0077 orf fin 


10SS7 




d77 


FFA 101 ISO 


4Q1S 


PFAIrOO'lR nrf S7n 


1071 Q 


UtJ i» 1 1 V/Wwv J try 


47"? 
t / J 


FFA 1 00740 




FFAlr0077 nrf 7 7n 






474 


FFA 107S01 


4QQ4 


FFAlrOO'?l orf ^Sn 


1 AA7A 




47^ 


FFA 101 1/iS 


4Q77 


FFAlr0077 nrf 8n 


10SSQ 


F^iM 1 111 innn "2 "^f VII 

CJlVl lUUUUUJZLIU 1 


47A 


PPA10'1S04 


S07R 


FFAIrOO'?! orf <)4n 


10A71 




*\ 1 1 


FFA lOI 1^9 


4Q10 


FFA 1 r0077 orf Sn 


lOSSS 


E3 M 1 000003 2LX)3 




crAiuu^yy 


4R7S 
Ho #0 


FFA1/«OOA1 rkf^ 1 0An 


lU/OO 


E3 M 1 00O0032DO6 




brAlUUlDl 


A8^^ 
4604 


FF A 1 **OA0 1 rt¥-r 1 Ar» 

br A 1 cuuz i^on_i 4p 


1 A^l A 


E3M I00000j2D09 


480 


brAlUUlM 


4 004 


br A 1 cuuz 1 _ori_ 1 4p 


1 A^l A 


E3 M 1 00000320 1 2 


481 


brAlUl loj 


4yzz 


CCA 1 ^AA'iO Q»% 

br A 1 cuuzz__ori_op 




E3 M 1 0000032 b04 


482 


CI? A 1 A 1 TAO 

brAlUJ7y2- 


4yol - 


CCA t r^f\f\A^ 1 lO.^ 

brAicUU4z_ori_l Up 


1 ACA< 

- -lUoUD 


E3Ivl 1 0000032bO4 


A 

4oz 


brAlU37oo 




br A 1 cUU4z_ori_l 1 4p 


1 AOA/C 

lUoUO 


b JM 100UuUJ-Ii:.U5 


4o3 


ITT? A 1 A^aAlO 

brAlU3UJo 


<A1 T 


CCAI^AATA 1 

br AlcUU3U_ori_i /p 


1 Ai^l 1 




4o*l- 


FFA Irtl l/iA 
IirAIUl I04 


ylOOl 
4yZl 


CC A 1 ^AA'^O r^w-P Iw*. 

br A 1 cUU2z_ori__ /p 


1 A<^0 

lUDDo 


F7N4 1 nnn/ini'>F t ri 




FFA inOfiTA 


ASOO 

4oyy 


br A 1 CUU3 l_ori_3op 




Ci^ivi 1 uuuuu j^r» 1 V 


Ho J 


FFA 1 07^00 


JOO< 

4yy^ 


CC A 1 y»AA'2 1 "I /Cm 

br A 1 cuu J 1 _ori_j op 


1U02 / 






FFA 101414 


AO'^O 

4yjy 


FPAI/^nmO r\r^ \<w\ 

br A I cuuzz_^ori__ 1 Jp 


1 A^'^R 
lUDZo 


FiM inflAnft7'>F 1 


4R7 


FFA 10777 A 


AOftA 

4700 


■UJnJ/ A 

fflN/A 


JiXT/A 

IN/A 




HOO 


PF A 1 nm 1 n 


4o /U 


br A 1 cUU2z_OiT_yp 


1 U_>oU 


F7\/i 1 nnnruiioFn'^ 

t J M 1 UUUtFl/ J Z I U-i 


4oo 


FFA 1 m 1 




CC A 1 r»AAT> r^«-r Om 

br A I cuu22_Qri_op 




b J M 1 UUUUU J . r u J 


4o7 


FF A 1 A1 A1 A 

br AIU1414 


AQ'iQ 

4yjy 


CC A 1 ,«-»AAOO 1 <M 

br A 1 CUU22_Ori_i jp 


1 AOO 


bo Ivi 1 UUOUU J-ir U J 


4yu 


FFA lA'XAl 

brAIU^D4I 


AOOQ 

4vyo 


CCA 1 mAAOO "Iwrn. 

br A 1 CUU2o_on_Jp 


1 AiCA'> 

lUoU2 


bjlvi iUUUUUj.rU/ 


ylQ 1 

4y 1 


FF A 1 AITCA 

brAiUz/oU 


<A1 A 
jUlU 


CCA1aAA/1< 1A1«. 

br A 1 CUU4 j_ori_ 1 U 1 p 


1 AAAD 

luyuo 


b^Ivl lUUUUUjJrUo 


4yz 


PP A 1 A'XAl 

brAlUZDUl 


4yy4 


CC A 1 AAA'S 1 "ICm 

br A 1 CUU3 1^0rT_3 jp 


lUo2o 


bJM JUUUUU^^r 1 1 


4yj 


br A 1 UUo4z 


4oo4 


br A 1 CUU4 I^Ori_Dop 






4y4 


PP A 1 AT7A1 

brAlUZ^Ul 


A 00 


-WXI / A 

fFN/A 


■WXT / A 

ff N/A 






FFA 1 C\'Xf\0 


4773 


CCA1<-.AA'3 1 "S^M 

br A 1 CUU3 1 _ori__j op 


1 A/C^T 

lUoZ / 




AO A 


PP A 1 nncTA 
brAlUUo/U 


4oyy 


CCAIaAAOS I^Cm. 

br A 1 CUU3 l_ori_Jop 


lUo2 / 




40*7 


FF A 1 0mOA 


AfiS'7 

4oo/ 


FF A 1 /«AA1 A i^v'f Avk 

br A 1 cuu 1 u_on_4p 


1 AAC^ 

lU4o2 




4QR 


FFA 101 SAO 


AQA7 
H7H / 


PPAI/'AOlO r\rf At* 

br A 1 cuu 1 2_OlT_4p 


1 AAC7 

iU4o / 


F 1 00000 T>Cj(Wi 


40Q 


FFA 100100 


HoO/ 


FFA1/«nOin r%rf Or> 

br A 1 cuu 1 u^on_2p 


1 AACA 


F 1 M 1 00000"? *> ri07 

lit J IVl 1 VAAAI V J a. VJ\f / 


soo 


FFA 10001Q 


Aom 


FFAIoOAll r\rF n** 

br A 1 cuu 1 j_ori_ 1 2p 


1 AAQ \ 
1U47 1 


F 1 M 1 0OOOO") *> HO^ 


SOI 


FFA 100700 


ARAO 
H0O7 


PFAI/^AAAI nrf QQr\ 

xLr/\ I CUUH i_^on_oop 


1 U /70 


F'^M 1 00000*?'>l KW* 




FFA 101 R*?! 


H7OJ 


FPA1r>On7R nrf A 1 rk 

tr A 1 cuu J o_on_o i p 


lU IJ.\J 


F M 1 00000"; Mi IR 


SO"? 


FFA 1 OO/^S/; 


CAAA 
DUU4 


FPA1/«AA'20 r\rf lAn 

br A 1 cuu J y^on^zop 


lU /j4 


F3M1000001'>H00 


S04 


FFA10'1S71 


SO'lO 


FFA1r>OOA4 rxrf lAIn 
cr r\ I CUUHH_On_ 1 u 1 p 


1 0R7O 
lUo ly 


FIM 100000 '^'JH 10 


SOS 


FFA inO/i47 


AQQA 
HooH 


FFA1/«OnA1 nrf SAr\ 

n»r A 1 CUUH i_on_jop 


1 A'TOO 


FIM 1 00000"? AO"; 


SOf^ 


FFA 1017S1 


AOOA 
H7ZH 


CCAlr»OAA1 nrf 1 T&rk 

br A icuu43_on_i /op 


1 AR^O 
lUoDZ 


F "? K/T 1 000001 '? A fVi 


S07 


FFA 107S07 

iz>r/\ 1 uz^u.3 


A 00 A 
477O 


FFAl/»nA1'7 nrf I'yn 

tr A I CUU32_On_^J2p 


1 AAA') 
1 UOHJ 


E3M 1 0000033 AOS 


508 


EPA 1025 51 


5001 


FFAlcOn77 orf 2Sn 


10539 


E3M10000033A06 


509 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000033A07 


510 


EFAl 02774 


5009 


EFAlc0044_orf25p 


10896 


E3M10000033A08 


511 


EFA102656 


5004 


EFAlc0039„orf_26p 


10734 


E3M]0000033An 


512 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 



-387- 



GNSD(3CID: <WO_O17095SA8J.> 



wo 01/70955 



TABLE I A 



PCT/US01/09I80 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


wiicuidrKca gene 


full length 

ORF 
Protein Seq 
ED 


E3MI0000033BOI 


513 


EFA 102006 


4073 


£.r A 1 CUUZD_Ori_ 1 7p 


10580 


E3M10000033B02 


514 


EFAI01412 


4037 


Jir/\.icuu4dz_ori l4p 


10527 


E3M10000033B04 


515 


EFA101765 


4958 




10587 


E3M10000033B05 


516 


EFAl 02541 


4998 


r^-TM-icuuzo on jp 


10602 


E3M10000033B06 


517 


EFAl 02351 


4989 


PP A 1 r'AA'^o 

x-»r/iicuu3Z_on zup 


10634 


E3Mi0000033B08 


518 


EFA 102091 


4077 


JirAICUU10__ori 3p 


10481 


E3M10000033B09 


519 


EFA 1002 10 


4R70 


UrAicuuzz ort yp 


10560 


E3M10000033C01 


520 


EFAl 01 540 


4047 


fcr A 1 cOO 1 2_orf_4p 


10487 


E3M10000033C02 


521 


EFAl 03 174 




lirAlcOU36_orf 120p 


10689 


E3M1 0000033 COS 


522 


FFAlO^^-dl 




EFA 1 c0028_orf_3 p 


10602 


E3M 1 0000033C05 








EFAl c0028_orf_4p 


10603 


E3M 1 0000033C09 


523 






EFA 1 c0022_orf_33p 


10546 


E3M10000033C10 


524 






El* Al c0022_orf_12p 


10525 


E3M10000033C10 


524 


EFA 101 41 1 




EFAlc0022_orf_13p 


10526 


E3M1OOO0033C11 


525 


EFA 103 5 04 




EFAl c0033_orf_94p 


10671 


E3MI0000033C12 


526 


EFAl 02389 




EFA 1 c0044_orf_83p 


10904 


E3M10000033D01 


527 


EFA 102'? 51 




EFAl c0032_orf_20p 


10634 


E3M10000033D04 


528 


EFAl 01 682 


yl05l 


T7T A t —f\f\ A 1 _ e'^ 

brAic0041_orf_53p 


10789 


E3M10000033DOS 


529 


EFA101417 


4y*fz 


EFA 1 c0022_orf_l 8p 


10531 


E3M10000033D06 


530 


EFA 100641 


/i CCS 


EFA 1 c004 l_orf_57p 


10793 


E3M10000033D06 


530 


EFA 100649 


4oo4 


EFA 1 c004 1 _orf_56p 


10792 


E3M10000033D09 


531 


EFA101414 


4yjy 


bF A 1 c0022_orf_ 1 5p 


10528 


E3M10OO0033D10 


532 


EFA 1 09006 




EFAl c0025_oif_l 7p 


10580 


E3M1000k J33D11 


533 


FFA 109001 


4y77 


EFA 1 cOO 1 0_orf_3 p 


10481 


E3M10000033E02 


534 


EFAl 01 477 


4y*l-D 


EFAl c0043_ori^224p 


10861 


E3M10000033E03 


535 


EFA101414 




EFA 1 c0022_orf_l 5p 


10528 


E3M10000033E03 


535 


EFA101415 


4y4U 


EFA I c0022 orf_l 6p 


10529 


E3M10000033E04 


536 


EFA 102656 


DUU4 


EFA 1 c003 9_orf_26p 


10734 


E3M10000033E05 


537 


EFA 102 50"^ 


4yyo 


EFA 1 c0032_orf_32p 


10643 


E3M10000033E07 


538 


EFA 102502 


4yyj 


tih A 1 c003 l_orf_36p 


10627 


E3M10000033E08 


539 


EFA 1 023 5 1 


4yoy 


EFA 1 c0032_orf_20p 


10634 


E3M10000033E09 


540 


EFA 1006 17 


4ooZ 


EFA I c0040_orf_93p 


10764 


E3M10000033E11 


541 


EFA 102551 




EFA 1 c0022_orf_25p 


10539 


E3M10000033FOI 


542 


EFA 1 02502 


4yyD 


EFA 1 c003 1 _ori^3 6p 


10627 


E3M10000033F03 


543 


EFAl 01 686 




br A 1 c0045_orf_63p 


10940 


E3M10000033F04 


544 


EFAl 00704 


45o / 


br Al cuO 1 0_orf_4p 


10482 


E3M10000033F05 


545 


EFA 1 02501 


4Q04 


br A 1 c003 l_ori__35p 


10626 


E3M10000033F07 


546 


EFA 102502 


'tyyD 


br A 1 c003 l_orf_36p 


10627 


E3M10000033F08 


547 


EFA101165 


"""4099 ^" 


br A 1 c0022_orf_8p 


10559 


E3M10O00033F10 


548 


EFAl 03 571 




br A 1 c0044_orf_l 01 p 


10879 


E3M10000033F12 


549 ] 


EFA 102541 




br A 1 cu028_ori_3p 


10602 


E3M10000033F12 


549 ] 


EFA 102542 


4000 

4yyy 


br A 1 c0028__orf_4p 


10603 


E3M10000033G01 


550 ] 


EFAl 01 163 


4Qon 1 
'♦yzu 


br A 1 cUl>22__orf_6p 


10557 


E3M10000033G02 


551 ] 


EFAl 028 13 


5013 1 


EFAlc0043_orf.9p 


10878 


E3M10000033G03 


552 ] 


tFAl 02656 


5004 ] 


5FAlc0039_orf_26p 


10734 


E3M10000033G04 


553 1 


iFA102326 


4986 


#N/A 


#N/A 


E3M10000033G06 


554 1 


iFA101404 


4933 I 


iFAlc0033_orf_55p 


10663 


E3M10000033G07 


555 


iFA101685 


4952 1 


iFAlc0041_orf_55p 


10791 



-388- 



BNSOCX::iD: <WO_01709SSA?.I_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Vriuuis iisiinc 


Clone 
SeqID 




(protein) 




flail Ia>%««4>I« 

luii length 

ORF 
Protein Seq 
ID 


JDJiVI 1 UUUUU^^OUo 




PPA 1 Al 141 
lir/\ Jul 141 


^Ol A 


PPA1/»AA1A nrF 1 Rr» 

iir/\ 1 cuujU^on j op 


1 f\dZ 1 A 

10614 


£.:>M 1 UUUUU^ J \jUy 


J J / 


PPA 1 AO^C/^ 


CAAA 

5UU4 


br A 1 cuo3y^on_zop 


1 AT") A 

10734 


IT'S iw if 1 AAAnm "3/^11 *> 




tr AlUlolSo 


4y53 


br A 1 C0045_ori_6jp 


10940 


t^iVl 1 UUUUU J Jrf 




CP A 1 Al /t 1 < 

r.r AJ014J5 


4y4U 


CCA1#.AAT> 1 /Cn 

br A 1 C00-^i2_0n_ 1 6p 


10529 


17 "3 K >r 1 Ann n A*} "3 u Ail 


<AA 


iir A 1 UZ fox) 


<A1 A 
5Uiiy 


CCA 1>*AAAC r^wf lAlxk 

ErA 1 CO045_orT_ 1 0 1 p 


10908 


V^'i\A 1 AAAAAT "JUA^ 




"CP A 1 A A*?/! 1 

t»r AlOO/41 


A QQA 

4oyu 


br A 1 COO-iiz_on__2 1 p 


1 AO e 

10535 


PlA/f 1 AAA Art's T U07 




PPA I A'^^AO 




PPAIi^A'71 i^rf "S/irt 


1 A/OT 
lUOZ / 


a XAt AAAAA*? "3 UAO 

toM 1 UUOOU33riUo 


3o3 


E7I? A lAI 1 /TA 

nr AlOl loO 


4yi / 


CCA 1 *»AAT> 1»» 

br A 1 C0022_on_^3p 


10549 


O X if 1 AAA ^ TJT AA 

b3M 1 0000U33HO9 


J04 


nrA100o4z 


4oo4 


br A 1 CUU4 l_on__5 op 


1 A TOO 

10792 


E3M 1 0000033H 10 


565 


C T7 A 1 A 1 ATA 

br A10107y 


4yU6 




*FN/A 


E3M100O0033H11 


566 


EFA100190 


4867 


CCA I^AAIA ^■m^ 

ErA 1 cOO 1 0_ori_2p 


10480 


E3M1 0000034A02 


567 


EFA 102501 


il AAA 

4yy4 


CT? A 1 ^OA*^ 1 O Can 

ErA 1 c003 1 _ori_3 5p 


10626 


E3M 1 0000034 A03 


568 


EFA 10097 8 


A AAA 

4y04 


Er A 1 c0022_orf_27p 


10541 


E3M10000034A04 


569 


EFA 103038 


5017 


EFA 1 c003 O_orf_l 7p 


10613 


E3M 1 0000034B02 


570 


EFAl 03504 


5028 - 


EFAlc0033_orf_94p - 


10671 


E3M 1 0000034B04 


571 


CCA mo^ef 

EFA1026?5 


<AA? 

5003 


EFA 1 c0039__orf_25p 


10733 


E3M10000034C04 


572 


EFA 102502 


4995 


EFA 1 c003 1 _orf_3 op 


10627 


T?'5 X jf 1 AAAAA^ >1 A 1 

E3M J Q000034DO J 


573 


TTT? A 1 AATAil 

EFAl 00704 


4887 


EFA 1 cOO 1 0_orf_4p 


10482 


C a X >l 1 AAAAA"! >l r\A1 


574 


A 1 AA 1 A A 

brAlOOiyo 


4867 


EFAlc0010_or^2p 


10480 


cox >r 1 AAAAAOvICA 1 

tJM 1 UuuUU34t0 1 


575 


CCA 1A1 1 

Er AlOl 162 


4919 


EFA I c0022_orf_5p 


10555 


t J JM 1 OOOOU34t.U4 


57o 


C C A t A A 1 OA 

Er Aiooiyo 


4867 


EFA 1 cOO 1 0_orf_2p 


10480 


'CIXA 1 AAAAAIyirAO 

t3 M 1 0000034r Oz 


577 


CC A 1 A 1 1 

Er AlOl 162 


4919 


EFA 1 c0022_orf_5p 


10555 


b3MlUuU0Oi4rOJ 


578 


br A103038 


5017 


EFA 1 c0030_orf_l 7p 


10613 


E3M 1 0000034F04 


579 


EFA 100 190 


4867 - 


EFA 1 cOO 1 0_orf_2p 


10480 


C ^ X >ff 1 A A A A'i A AO 

E3M 1 0000034u02 


COA 

580 


CCA lAOCAl 

EFA 102501 


A AAA 

4994 


CCA 1 ^rVTk? 1 , C c_. 

EFA 1 c003 1 _on_3 5p 


10626 


E3M 1 0000034G03 


581 


EFA 100740 


4889 


EFA 1 c0022_orf_22p 


10536 


E3M 1 0000034H02 


582 


EFA 101 257 


4925 


EFA 1 c0045_orf_l 59p 


10917 


E3M 1 0000034H03 


583 


EFA 102501 


4994 


EFA 1 c003 l_orf_3 5p 


10626 


E3M 1 0000035 A02 


584 


EFA 103268 


5023 


EFA 1 cOO 1 0_orf_l p 


10479 


X X 1 A A A AA^ S A f\A 

E3 M 1 0000035 A04 


585 


br A103571 


5030 


i->i->A —r\r\ A A ^ 1 /\ t 

EFA 1 c0044_on_l 01 p 


10879 


T?^X>f 1 AAAAAOC A Ai 


586 


ErA101540 


4947 


EFA 1 cOO 1 2_on_4p 


10487 


COXX 1 AAAAAO C A A^ 

JbJ M 1 00000 J 3 AOo 


587 


EFA 103 571 


5030 


EFA 1 c0044_orf_l 0 1 p 


10879 


IL 1 UUUUU3 D AUo 


coo 
5oo 


CC A 1 A'5 /\^ O 

ErA 103038 


5017 


CCA 1 ,. .,1* tT_ 

EFA 1 c0030__orf_l 7p 


10613 


P "5 A/f 1 AAA AA'3 ^ A AO 


coo 
5oy 


CCA tAA'>lA 

Er AIOO-ZIO 


A OTA 

4o70 


CC A 1 >.AAT> A— 

Er A 1 c0022_ori_yp 


10560 


Pl\>f 1 AAAAA'^^ A 1 1 


<OA 


C C A 1 A A 1 C 1 

ErA 1 00 151 


4564 


CCA 1 aAA') 1 \ A^ 

Er A 1 C002 l_Ori_l 4p 


10516 


P7 K>f 1 0AAAnK RA 1 
IIO IVl 1 UUUUU J J OU 1 


57 1 


PPA 1 Al AOO 

br AlOlOZZ 


4906 


CCA 1«. AAA'S £0«^ 

Er A 1 C0043_Ori_6yp 


1 AOTf 

10875 


Ctj ivi 1 vsjvynijjovj 


5yz 


PPA 1 AATAid 
tr A. 1 UU /U4 


A QQI 

4bo / 


CCA 1»^AA1A n-^f Ar^ 

ErA 1 CUU 1 0_Ort_4p 


1 r\A OT 

10452 


P'lN/f 1 AAAAAKHAA 


5y5 


CC A 1 A 1 1 CA 

ErA 101 164 


A A*^ 1 

4921 


CC A 1 ^AATO 

ErA 1 C0022_ori_7p 


10558 


P'^Nyf 1 AAAAAl ^Tl AT 


5y4 


PP A 1 AI^Tl 

brAlU55 / 1 


< Al A 

5030 


CC A 1 nAAA A n.tmC lAt^ 

br A 1 C0044_Ori__ 1 0 1 p 


10879 


P'^ZAiil AAAAAKDAQ ' 


Dy5 


PP A 1 A'>'70A 

brAlOZ /oO 


CA1 A 

5010 


CCA 1<«AAAC ^m>f 1A1_^ 

br A 1 C0045__Ori_l 0 1 p 


1 An AO 

10908 


P'^N/T 1 AAAAAKUl A 


5yo 


CC A 1 AAl C 1 

br AIUU151 


4564 


CCA 1 «AAO 1 1 A— . 

Er A 1 C002 1 _ori_l 4p 


10516 


P'^\>f 1 AAAAAl^m 1 


5y / 


CC A 1 AICTI 

br A 1055 / I 


CA'^ A 

5030 


CCA 1m AAA A 1Al_ 

Er A 1 c0044_ort_ 1 0 1 p 


10879 


P '1 1V>f 1 A A A AA'X m O 


5yo 


CCA lA^AlO 

brAl 03035 


<A1 T 

5017 


CC A "1 ^AAl A ^mU? 1 T— . 

Er Al c0030_ori_l 7p 


10613 


E3M 1 0000035C0 1 


599 


FFA 1 00704 


4.SR7 




1 U*+o^ 


E3MI0000035C03 


600 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000035C04 


601 


EFA 103038 


5017 


EFAlc0030_orf_17p 


10613 


E3MI0000035C05 


602 


EFA100870 


4899 


EFAIc0031.orf_36p 


10627 


E3M10000035G06 


603 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 
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Clone name 


Clone 
Seqm 


PathoSeq Locus 


Gene SeqID 
(protein) 




lull length 

ORF 
Protein Seq 
ID 


E3MIOO(KX)35C07 


604 


EFAl 00870 


4899 


FFAlrOO*^! nrf "^An 


10627 


000003 5C08 


605 


EFAl 00741 


4RQ0 


PPAl/»On'>7 /^r-T 

n»r/\icuuzx__ori -ijp 


10535 


E3 Ml 000003 5C08 


605 


EFAl 0074'' 


4R01 


PPAi/^nf\T> /^--f* on** 
nr /\ 1 cuuz-i^ori ^Up 


10534 


E3MiOO0O035C09 


606 


EFAl 03 062 


5019 


FPAinOO'^o /\r-r iot^ 
i-<r rv 1 cuu J u_on i yp 


10615 


E3MIO000035Cn 


607 


EFAl 00704 


48R7 


PPAlr»OniO rk.-f 

x-»r /V 1 cuu i u__on_4p 


10482 


E3M10000035CI2 


608 


EFAl 00704 


1 4S87 


PPAl/*OniA **»-f il« 


10482 


E3 M 1 000003 5D02 


609 


EFAl 01 160 


4Q17 


Hr A 1 CvU2z_0rt 3p 


10549 


E3 M ! 000003 5 D03 


610 


FFA 101^04. 




lir A i C003 J_ori_94p 


10671 




oil 




4947 


EFA 1 cOO 1 2_orf_4p 


10487 


F3M 1000003 5 DOS 


612 


FFA ini 


4010 


br Al c0022__orf_5p 


10555 


E3 M 1 00OO035D 1 0 








£r A I c0044_orf_l 0 1 p 


10879 


E3M I0000035D 1 1 


614 




4yui 


EFA 1 cOO 1 3_orf_l 2p 


10491 


E3M1 000003 5E03 


615 


EFA]01414 


4yjy 


nr A J c0022__orf_l 5p 


10528 


E3MJ0000035E04 


616 


EFAIO] 141 


4yj4 


tr A J c003 0_orf_ 1 8p 


10614 


E3MI0000035E05 


617 


EFAl 02006 


Vy ID 


Jbr A 1 c0025_orf_l 7p 


10580 


E3M10OOOO35EO7 


618 


EFAl 009 19 


4001 

*ryui 


tr A 1 COO 1 3_on^ 1 2p 


10491 


E3M10000035E08 


619 


EFAl 01 162 


4Q1Q 

**-y ly 


fc-r A I C0022_orf_5p 


10555 


E3MI0000035E09 


620 


EFAl 003 12 


4C7/t 


r/i" A 1 c003 2_orf _2 8p 


10641 


E3M10000035EIO 


621 


EFAl 01 079 


/lOAl^ 

4yuo 


T~»T7 A 1 _ f\r\ A ^ c ^ e\ 

br Al c0043_orf_69p 


10875 


E3M10000035E1 1 


622 


FFA 1 flORTO 


4oyy 


EFA 1 c003 1_orf_3 6p 


10627 


E3M 1 0000015 F I 




FFA 1 00704 


4oo/ 


EFAl cOO 1 0_orf_4p 


10482 


E3M 1000003 5 FOl 


624 


FFA101417 


4y4z 


EFA 1 c0022_orf__l 8p 


10531 


E3M 1 00000 ■?SFO'> 




PPA iniQ7< 


4971 


EFA 1 c0044_orf_l 9p 


10893 


E3M 1000003 5 Fi 3 


626 


FFA 1 nn^ 1 7 


4o/4 


EFA 1 c0032_orf_28p 


10641 


E3 M 1 000003 5 F06 






4yuy 


#N/A 


#N/A 


E3M1000O035FO7 


628 


FFA101 


^077 

4yzz 


Er A 1 c0022_orf_8p 


10559 


E3M100O0035FO8 


629 


FFA 1 00704 


4ocS/ 


A 1 cOO 1 0_orf_4p 


10482 


E3M1000OO35FO9 


630 


FFA 1 0141 n 


4yjD 


br Al c0022_orf_l 2p 


10525 


E3M100OOO35FO9 


630 


FFA 101411 


4yjo 


EFA 1 c0022_orf_l 3p 


10526 


E3M10000035F1 1 


63 1 


FFA 100704 


4i>o/ 


EFA 1 cOO 1 0_orf_4p 


10482 


E3M10000035FI2 


632 


FFA 1 01 170 


/101 1 

4y 1 1 


bFAlc0036_orf_l 13p 


10687 


E3M1000O035GO2 


633 


FFA1001Q0 

liX^i^ X \J\J X 


4ou/ 


br A 1 cOO 1 Q_orf_2p 


10480 


E3M10000035GO2 


633 


^FAl02O91 


4y // 


br A 1 cOO 1 0_orf_3p 


10481 


E3M10000035GO4 


634 


EFAl 002 10 


4o IM 


br A 1 c0022__orf_9p 


10S60 


E3M1000OO35GO5 


635 


EFAl 02507 


*fyy3 


bh A 1 c003 l__orf_36p 


10627 


E3M10000O35GO8 


636 


"FA 1 00647 


46o4 


br A 1 c004 i_orf_56p 


10792 


E3M10000035G09 


637 


EPA 103 504 


^07R 


7C A 1 *« AA'i *> r\ A 

br A 1 c0033_ori_94p 


10671 


E3MI0000035G09 


637 


EFA 1 0350^? 


^A70 


br A J c0033__orf_95p 


10672 


E3M10000035GI0 


638 


EFA 103038 


^017 


CTfA ly«AAOA ^..o^ 1 T-^ 

br A 1 cou J O__orr__ 1 7p 


10613 


E3M 1 000003 SGI I 


639 


EFA101540 


4y*f / 


br A I COO 1 2__ori__4p 


10487 


E3M10000035H03 


640 


EFA 101 080 


A one 
4yuy 


#N/A 


#N/A 


E3MI0000035H06 


641 


EFA 1 002 1 0 


4o /u 


br A 1 c0022_orf_9p 


10560 


E3M10000035H09 


642 


PFAIOI-SOI 


4yy4 


bh A 1 c003 1 _orf_3 Dp 


10626 


E3M10000035H11 


643 


EFAl 01257 


4925 


EFAlc0045 orf 159p 


10917 


E3M10000035Hn 


643 


EFAl 01258 


4926 ] 


EFAlc0045_orf.l60p 


10918 


E3M10000036A03 


644 


EFA103504 


5028 ] 


EFAlc0033_orfL94p 


10671 


E3M10000036A04 


645 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


1^3M10000036A05 646 ] 


EFA102780 


5010 ] 


EFAlc0045_orf_101p 


10908 
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Olone 
SeqID 


A <tfcnUOCk| JLiOClia 


(protein) 


l^nnnannk^lmtfl mama 

oenemarKeQ gene 


lull length 

ORF 
Protein Seq 
ID 


CjiVl 1UUUUUjO/\UO 


o*f / 


PP A 1 A f <A(\ 




PPAl/>AAlO rtt-f Ar\ 

br A 1 CUO 1 2_pn__4p 


1 A>t o<rr 

10487 


t,jiv] 1 UvA/UUJOAU / 


0*ro 


1A?'9Afi 
Hr/V 1 UJ^Oo 




PPAI^AAIA r^wF fit 

br A 1 CUO 1 o_on__ 1 p 


1 A>1 OA 

10479 


C. JiVl I VUVU[JjO/\Vo 




PPA lAIATS 


^Al 7 


PPAl/-AA'3A />T-f I Ork 


1 AA 1 0 




/i-^A 
ODxJ 


PPA 1 Al 1 A^ 

br/\ J Ui JoD 


A 000 


PPAl/*AAOO C»<k 

br A i cU02A_ori_op 


1 ACC A 

10559 


C. JJV] J UUUUU30A 1 U 




PP A 1 AA0 1 A 


4<$/U 


PPAI/oAAOO i^w^ 0»» 

br A 1 cuo-iz__orr_yp 


1 ACAA 

10560 


piK>i 1 nrkAAn'3/C'Dm 




Cir A 1 Al 1 *> 1 

br AlOl IZl 




CI? A ImAAOA 1 lO— . 

br A 1 cuU3o_ori_ 1 1 /p 


10686 






PPA 1 Al AfiA 

br AIOlDoo 




PPAlr'AA^^ f\Tf AItx 

Cit A. 1 CUU4 j_on_^o J p 


1 AAA A 

ioy40 




A</1 


"CC A 1 Al 1 AO 

br AlOl ioZ 


4y ly 


PPAlr^AAOO y*«-f <•* 

br A 1 COOz2__on^Dp 


10555 


E3M 1 OU00036B07 


655 


ErA10303o 


!>U1 / 


PP A 1 nAAO A 1 0.» 

brAlcU03O_^ori_^l /p 


t AA 1 r> 

10613 


E3M 1 OO00O36BO8 


6d6 


ErA100151 


4oo4 


T?l? A 1 ^AAO 1 ^a-f* 1 A«» 

br A 1 cO02 1 _ori_^ 1 4p 


1 AC 1 ^ 

10516 


E3M10000036B09 


657 


EFA100190 


AO AO 

4867 


I?I?A 1>«AA1A 0-. 

Er Al cOO 1 0_ori_2p 


1 A^ OA 

10480 


E3M10000036B11 


658 


EFA103504 


c/\oo 


CCA 1 mAAO 0 n 

EFA 1 CU03 j_oiT_94p 


10671 


E3MI0000036BJ2 


659 


EFA101I62 


i< Al A 

4919 


T?T? A 1 ^A/\00 _■ jjf 

EFA 1 c0022__orf_5p 


\0555 


E3MI0000036B12 


659 


EFA101163 


4920 


EFA 1 c0022_orf_6p 


10557 


E3M10000036C01 


660 


EFA10)416 


4941 - 


EFA 1 c0022_orf_l 7p 


10530 


h3 M 1 OO0OO36C03 


661 


EFA103571 


5030 


EFAic0044_orf_l Olp 


10879 


E3 M 1 000(X)36C06 


662 


EFA 102091 


4977 


EFA 1 cOO 1 0_orf_3p 


10481 


E3 Ivl 1 UlKKJU3oU07 


oo3 


brAlOl 141 


4914 


EFA 1 c003 O_orf_l 8p 


10614 


L;'! K Jl 1 lAAA1iCr*AO 


oo4 


PP A 1 AA1 C 1 

brAlOOlDl 


4864 


EFA 1 c002 l_orf_l 4p 


10516 


r. J M 1 uuuuuiocuy 


ODD 


PP A 1 Al </t A 

br A101540 


4947 


EFA 1 cOO 1 2_on_4p 


10487 


P 1 K f 1 f UMlllA'Z/^/^ 1 A 


AAA 


CI? A 1 Al C/f A 

br A101D40 


4947 


EFA 1 cOO 1 2_orf_4p 


10487 


t'lK 1 l/WlAAAl/^/^ 1 1 


AA7 


PP A 1 Al /f 1 "7 

br AI0I4I / 


4942 


EFA 1 c0022_orf_l Sp 


10531 


1" T K 1 1 ru w v"i A 1 c X'\r\ i 
LJ M J (XKHJUioLWJ 


060 


br A 1 00704 


4887 


EFA 1 cOO 1 0_orf4p 


10482 


hi \n 00000 joLX)4 


669 


EFA 102201 


4982 


#N/A 


#N/A 


L3 M 1 OOOUO36DO0 


670 


EFA 100740 


4889 


EFA 1 c0022_orfJ22p 


10536 


h3M I0000036D08 


671 


T!?C A 1 A t 1 f A 

EFAlOl 164 


4921 


EFA 1 c0022_orf_7p 


10558 


L3M IOOOO036D09 


672 


EFA 1 03 571 


5030 


EFA 1 c0044_orf_l 0 1 p 


10879 


h3 M 1 OOOOO30D 1 0 


673 


EFAI01121 


4912 


EFA 1 c003 6_orf_l 1 2p 


10686 


h3 M 1 OOCK)036u 1 1 


674 


EFA 102502 


4995 


EFA 1 c003 l_orf_36p 


10627 


E3 M 1 OO00O36D 1 2 


675 


EFA 102091 


4977 


EFA 1 cOO 1 0_orf_3p 


10481 


b3M 1 0000030 bO 1 


676 


EFAIOl 121 


4912 


EFAIc0036_orf_l I2p 


10686 


bJiV] J O00003ob04 


611 


EFA 101 162 


4919 


EFA 1 c0022_orf_5p 


10555 


P7k4 1 AAAAll^ilCAC 

bJi\1 lUUUOUjobU^ 


678 


CP A t Al A t A 

EFA10J414 


4939 


EFAl c0022_orf_l 5p 


10528 


P'XM 1 n<y^Af\ 'tAi-AT 


A'yo 

0 /y 


CTT A 1 Al A'>'^ 

br A1010Z2 


ill AAA 

4y0o 


T?T? A t^nA/IO AA^ 

br A 1 C0043_ori_oyp 


10875 




AOA 

OoO 


A 1 A AO 1 A 

br AlOOZlO 


4870 


t?I? A 1 ^/\AOO A^ 

EFA 1 c0022_orf_9p 


10560 


P M 1 AA AllA 1 APA1 


AQ 1 


PP A 1 AAO 1 A 

br A lUO^it 10 


A OOA 

4870 


CT? A 1 *»AAOO ^.mC A^ 

tr A 1 c0022_ori_9p 


10560 


P'l N/1 1 AAAAAI APA/f 


AOO 


Pr A 1 Al AQA 

br A 101 000 


4953 


EFA 1 c0045_ori_63p 


10940 


P7\>f 1 AAA/'\A7APA< 


AOI 


PI? A 1 A 1 TOO 

brAiOl /yz 


4961 


EFAl c0042_ori_l 1 3p 


10805 


P*^M 1 AAAAA'^APAfi 


AC/1 


PP A 1 AO AQ 1 

br AlOzOy 1 


il AOO 

4977 


Ct? A 1 AA 1 A 0«» 

Er A 1 cOO 1 0_ori_3 p 


10481 


PlKvl 1 AAAAA1APAO 
C J Ivl 1 UUUUUJOr UV 




PP A 1 Al Af\A 

br A1U1404 


A AOO 

4933 


CCA 1 mAAOO CC-^^ 

Er A I c0033_on_55p 


1 AA^O 

10oo3 


T^XKA 1 AAAAA1API A 


AQA 


PI? A 1 A t 1 AO 

br AlOl lo2 


4919 


EFA I c0022_or^5p 


10555 


PHVyf 1 AAAAAIAPl*? 


AO*? 
06/ 


I?l? A 1 Al 1 AO 

br Alul lo3 


^ AOA 

4920 


CC A 1 ^AAOO ^.mC 

EFA 1 c0022_orf_6p 


10557 


P"? K>f 1 AAAAAl^r: A 1 


AOO 
000 


A 1 AOCA A 

brAI0254y 


5000 


EFA 1 c0022_ori_24p 


10538 


E3 M 1 000003600 1 


\joo 


PP A 1 AO<<1 


JUU J 


Jsr/\jcuuzz on zjp 




E3M10000036G02 


689 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000036G03 


690 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000036G04 


691 


EFAl 02091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000036G06 


692 


EFAl 00295 


4873 


EFAlc0021_orf_15p 


10517 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemflfked o^n^ 


lull length 

ORF 
Protein Seq 
ID 


E3M10000036G10 


693 


EFAlOl 162 


401Q 


FFAl^AAOO r\-r-P 


10555 


E3M100O0036HO2 


694 


EFA 103038 


5017 




10613 


E3M1O000036HO3 


695 


EFA 10^ 571 




FFAlr»nn/l>l nr-f lAIn 


10879 


E3M10000036H04 


696 


EFA 103 3 65 




FFAinnn99 rti-f ir> 
nr /\ 1 cuuzz__on_i p 


1 AOO 


E3M 1 0000036HO5 


697 


FFA1001Q4 




FF A 1 y*AAOO 

nr A i CUUz4i_ori__zop 


10540 


E3M 1 0000036H06 


698 


FFA 1 01 

i-tl lull vl^ 




FFAlr'AAOO <^ 
Hr A 1 &J\}ZZ^OTt_pp 


10555 


E3M 1 0000016H07 


699 


FFA 107 "SOI 




FF A 1 #^ AAO 1 ^.4^ "3 C— . 

TLF A 1 cuu3 i_ori_3 3p 


10626 




700 


FFA 10*^71 0 


^AT> 


Jbr A 1 CUU3 o_ori_ 1 1 9p 


10688 




701 


PPA ini 1 AO 


>ioi 0 


lir A 1 cO022_orf_5p 


10555 




707 


pT7 A 1 r>i 1 ill 




EFA 1 c(X)3 0_orf_ 1 8p 


10614 






FFA lO'^nOl 


4V7/ 


A 1 cOO J 0_orf_3 p 


10481 




704 


FFAlflACTfi 
CrrVIUUo /U 


/lOAA 

46yy 


EFA 1 c003 l_orf_36p 


10627 


E3M 1 0000037A08 


705 


FFAlO'^lfiS 




iir AI c0(}22_orf_ J p 


10533 


E3M 1 OOQQO'^ 7A09 


706 


FFA inn7<;/; 


4dyj 


tr A 1 c0024_orf_3 9p 


10575 


E3M 1 000003 7 A 1 0 


707 


FFA10'^9fiR 


D\)J^ 


br A I cOO 1 0_orr_l p 


10479 


E3M 1 0000037B02 


708 


FFA lOOAdI 


4oOJ 


iir A 1 ci/04 l_orf_57p 


10793 


E3M1 000003 7R02 


705? 


FFA inn/Cdo 


4oo4 


CCA f ^Ark/tf c ^ ^ 

tr A 1 C004 1_^orf_36p 


10792 


E3M 1 00000 ^7R07 


70Q 


FFA ini 1^0 


AQ1Q 


fc.r A I c0022_orf_5p 


10555 




1 11/ 




4oo4 


EFAl c002 l_orf_l 4p 


10516 


E3M10000037BI1 


711 


FFA ini 


4y2)J 


EFA 1 c0045_orf_63p 


10940 


E3M10000037C01 


712 


FFA 1 Al no A 


4909 


#N/A 


#N/A 


E3M10000037C02 


713 




4989 


EFAl c0032_orf_20p 


10634 


E3MI0000037C04 


714 


FFA 1 AKA/1 


5028 


EFA 1 c0033_orf_94p 


10671 


E3M10000037C05 715 


FFA 1 AO/i<^ 


5003 


EFAl c0039_orf_25p 


10733 


E3M10000037C07 


716 


FFA im 1 AA 

urAiui lou 


4917 


EFA 1 c0022_orf_3p 


10549 


E3MI0000037C07 


716 


FFA mi 1 Al 


4918 


EFAl c0022 orf_4p 


10551 


E3M10000037C11 


717 


FFA 1 nnAi ^ 


450l 


EFAl cOO 1 6_orf_29p 


10501 


E3M10000037C12 


718 


FFA107S07 


4yyD 


Jbr A 1 c003 l_ori_3 op 


10627 


E3M10000037D02 


719 


FFA 1 AAA/IO 


4oo4 


EFA 1 c004 l__orf_56p 


10792 


E3M10000037D03 


720 


PF A 1 nn7o^ 


4o9o 


EFA 1 c0043_orf_229p 


10863 


E3M10000037D03 


720 


FFA Ifi'^ORI 




EFAl c0043__orf_228p 


10862 


E3M10000037D04 


721 


FFA 1 0001 ft 


/I OTA 

48 /O 


EFAl c0022_orf_9p 


10560 


E3M10000037D05 


722 


FFA 10141 A 


4941 


EFA 1 c0022__orf_ 1 7p 


10530 


E3M10000037D06 


723 


FFA lOl 1 Al 


49 10 


EFA 1 c0022_ori_4p 


10551 


E3M10000037D09 


724 


FFA 100100 


A CAT 


EFA 1 cOO 1 0__orf_2p 


10480 


E3M10000037D09 


724 


FFA 102001 


/1 0*7*7 


CCA 1 ^r»n 1 r\ c -» _ 

tr A 1 cOu 1 (JLort_3p 


10481 


E3M10000037D11 


725 


FFA 1 ao^y 1 n 


4o /U 


Er A 1 CU022_orr_9p 


10560 


E3M10000037E01 


726 


FFA 1097'^A 


^AAT 


EFAl c0022_ori_60p 


10556 


E3M10000037E02 


727 


EFA 1 007O4 


400 / 


CCA Ij^AAI A A _ 

iir A J CUU 1 0_ori_4p 


10482 


E3M10000037E03 


728 


FFA 102*^0^ 


4W0 


CCA 1 «AA^T ^—C m 

E-F A 1 C0U32__ori_32p 


10643 


E3M10000037E05 


729 


FFA 101 ORO 


/I OAO 


#N/A 


#N/A 


E3M10000037E07 


730 


FFA 1 009 1 0 


/I OTA 

4o /U 


EFA 1 c0022_orf_9p 


10560 


E3M10000037E08 


731 


FFA 100A49 


4oo4 


CC A 1 mA/\A 1 C s /T 

EF A 1 c004 l_orf_D6p 


10792 


E3M10000037E10 


732 


EFA101253 


4924 


EFAlc0043 orf 178d 


108S9 


E3M10000037E12 


733 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M1O000037FO1 


734 


EFAl 03504 


5028 


EFAlc0033_oril94p 


10671 


E3M10000037F02 


735 


EFAioneo 


4917 


EFAlc0022_orfl3p 


10549 


E3M10000037F06 


736 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 
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v^iviii? imiiie 


SeqID 




(protein) 


vvcneniarKeo gene 


^■kII b 1 « 

lull length 

ORF 
Protein Seq 
ID 


iiJiVliUUwUUj /rU / 




CP A 1 AAO 1 A 


ACTA 
46 /U 


T717A 1 ^AAOO fy^w^ Am. 


10560 


E.JM 1 UUUUU J /r 1 Z 




1717 A 1 A1 1 iCI 


4ylo 


CC A 1 —AA'^'^ ^—C A ~. 

t r A 1 cU022_ori_4p 


10551 


t.JM lUUUUUJ /OU 1 


'710 


tr AiUzojo 


< AA/1 


17C A l>»AAOA ^.-T O/;.. 

tr A 1 c003 y_ori_2Dp 


1 AOO A 

10734 


tJIVl 1UUUUU3 /VjUZ 


'7/1 A 


1717 A lAl 


4yzz 


1717 A 1 ^AA'OO O-^ 

iir A 1 COU22__ori_op 


1 ACC A 

10D59 


17^X4 1 AAAAAn/^A^ 


"7/4 1 


171? A 1 AO^QA 


<A1 A 


CCAIi^AAAC lAI^ 

tr A 1 c0045_ori_l 0 1 p 


1 AAAO 

10908 


I7?X>f 1 AAAAA^'Tn A^ 

t, J M 1 UUUUU3 / U 




CC A 1 AOTOA 


<A1 A 


CCA y^f\(\A& 1At» 

Er A 1 cUU4 5_ori_ 1 0 1 p 


1 AAAO 


CI X ;f 1 A A A A Al "7/^ AA. 


/43 


1717 A lAOOQC 


^AO/1 

jUZ4 


CC A 1 /»AAOO 1 ^ 

Er A 1 CUU32_0ri_l p 


1 Ail^OO 

lUo33 


t3M 1 0000037G07 


744 


■CCA lAlf/tl 

ErA101541 


>l A/l O 

4y4o 


CCA l^AAl'O /» i 

EFA 1 cOO 1 2_ori_5p 


10488 


E3M 1 0000037GU6 


745 


CC A 1 Al 1 "O 1 

£r AIOl 121 


4yiz 


CCAIaAAO^ r. .C t 1 

br A 1 c0036_orf_ 1 1 2p 


10686 


E3 M 1 000003 7G 1 0 


746 


CT? A 1 At A A ^ 

EFA101412 


4937 


br A 1 c0022_ori_l 4p 


10527 


E3M10000037G1 1 


747 


EFA103038 


Cf\ t "O 

5017 


CC* A 1 -.AA*>y^ f 1 

EFA 1 c003 O_orf_ 1 7p 


10613 


E3MI0000037H02 


748 


EFA10I413 


4938 


#N/A 


#N/A 


E3M1 000003 7H05 


749 


EFAl 01 6S6 


4953 


EFA 1 c0045_orf63p 


10940 


E3M 3 000003 7H07 


750 


EPA 100955 


4902 


EFA 1 c0022_orf_28p 


10542 


E3M10000037H10 - 


751 


EFAl 01 080 


4909 - 


#N/A 


#N/A 


E3M 1 0000037H 1 1 


752 


EFAl 02541 


4998 


EFA 1 c0028_orf_3p 


10602 


E3 M 1 000003 8 A02 


753 


EFAl 02541 


4998 


EFAl c0028_orf_3p 


10602 


C O X >r 1 AA AA A^ O A AO 

r.3M 1 u0UUU3oAU3 


754 


CT? A 1 AO AO O 

EFAl 03 03 5 


5017 


EF A 1 cO03 O_orf_l 7p 


10613 


T7'3Xil 1 AAAAA^O A AC 

t J M 1 UUUUU3 o AU!> 


755 


CC A 1 i\f\ XC% 

EFA1UU151 


4864 


EFA 1 c002 l_orf_l 4p 


10516 


C3X>I 1 AAAAA10 A AiC 


7Do 


C C A 1 AO e Af\ 

EFAl 02549 


5000 


EFAl c0022_orf_24p 


10538 


Cr 1 N >f 1 A A AA A'5 O A AT 

Jb JM I UUUUU J oAU / 


7D / 


CC A 1 A'^<A1 

br A 102501 


4994 


EFA 1 c003 l_orf_3 5p 


10626 


C^Kif 1 AAAAA'2 ft A ACk 

tJ M 1 UUUUUiSAOV 


ICO 

75o 


CCA lAO'TO^ 

EFAl 02736 


5007 


EFA 1 c0022_orf_60p 


10556 


cox il 1 AAAAA? O A 1 A 

E3M 1 0000036 A 1 0 


TCA 

739 


CC A 1 f\A0 1 A 

EFAl 00210 


4870 


EFA 1 c0022_orf_9p 


10560 


T? O X >r 1 A A AAA*? O All 

E3M 10000038 A 1 1 


760 


CCA tAI A t 

EFA101417 


4942 


EFA i •j0022_orf_l 8p 


10531 


E3 M 1 000003 8B02 


761 


EFAl 03210 


5022 


EFA 1 c0036_orf_l 1 9p 


10688 


E3M 1 0000038B03 


762 


EFAl 02389 


4992 


EFA I c0044_orf_83p 


10904 


E3M 1 000003 8 B04 


763 


EFA101414 


4939 


EFA 1 c0022_orf_l 5p 


10528 


E3M 1 000003 8B0:> 


764 


EFA10079:> 


4896 


EFA I c0043_orf_229p 


10863 


E3M 1 000003 8B0:> 


764 


EFAl 03081 


5020 


EFA i c0043_orf_228p 


10862 


E3M 1 000003SB07 


765 


EFAl 00 190 


4867 


EFA 1 cOO 1 0_orf_2p 


104S0 


CO X >f S AAAAAO Oti AO 


766 


EFAl 01 160 


4917 


EFA 1 c0022_orf^3p 


10549 


t?0 Avf 1 AAAAAOOD AA 


767 


EFAl 01 685 


4952 


EFA 1 c004 l_orf_55p 


10791 


C^Nvl 1 AAAAAIfiDI 1 


7oo 


CCA 1 A'> £.C ^ 

EFA 1 02656 


5004 


EFA 1 c003 9_orf_26p 


10734 


IT "I K yf 1 A AA A A "3 0 A*^ 


769 


CC A 1 A'^^OA 

EFA 1 02780 


5010 


EFA 1 c0045_orf_l 0 1 p 


10908 


17^X4 1 AAAAAICr^AI 
r^jivl J UUUUU3o\^U3 


•nA 

77U 


CC A 1 AO^C^ 

EFA 102656 


5004 


EFA 1 c0039__orf_26p 


10734 


dXii "1 AnnAA'icr'A^ 
x:»jwi I uuuuu3o^UD 


771 


CCA lA1/CO£ 


4953 


EFA 1 c0045_orf_63p 


10940 




/ /J. 


CCA lAlA/CI 

tr AlU 1 yoi 


4972 


EFA 1 cU043_ori_ 1 62p 


10848 


C3X>1 1 AAAAAOQ/^ 1 A 


115 


c c A 1 A'^ z: f f 

EFA 102655 


5003 


EFA 1 c0039_orf_25p 


10733 


"C2X4 1 AAAAA'IR/^ 1 


1 /4 


CC A 1 A1 AOA 

ErAlOlOoO 


4909 


#N/A 


#N/A 


V!^\A^ AAAAAI Qri A 1 

C,j M 1 UUUUU3 oLIU 1 


115 


CCA lAI S.At\ 

EFA 101 540 


4947 


EFA 1 cOO 1 2_orf_4p 


10487 


k70X>ri AAAAAIQr^AT 


770 


CC A 1 AO C^t\A 

EFA 103504 


5028 


EFAl c0033_orf_94p 


10671 


inX4 1 AAAAAICr^A/l 


111 


CC A 1 A 1 C A A 

EFA 101 540 


4947 


EFA 1 cOO 1 2_orf_4p 


10487 


C2 Xyf 1 AAAAA'lSr^AQ 


llh 


CCA 1 Al < ^A 

EFA 101 160 


4917 


EFA 1 c0022_orf_3p 


10549 




77Q 






CCA1^«AA11 rs.-rf' 0/lv\ 

Hr A 1 CUU3 3_On__V4p 


lUO / 1 


E3M 1 0000038011 


780 


EFAl 03571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000038DI2 


781 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000038E02 


782 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000038E03 


783 


EFAlOl 159 


4916 


EFAlc0022_orf_2p 


10543 
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E3M10000038E04 


784 


EFA101540 


4047 


cr A 1 cuu 1 -*i_orr__4p 


10487 


E3M10000038E05 


785 


EFA 102656 


S004 


iir A 1 c003y_orT_2op 


10734 


E3Mi0000038E07 


786 


EFA 102655 


SOOl 


trAlC0Oi7_OlT iDp 


10733 


E3M10000038E08 


787 


EFA101121 


4017 


r,r A 1 CUUJ D_ori_ 1 1 2p 


10686 


E3M10000038E11 


788 


EFA 102780 


S010 


Jbr A 1 CUU4 5_ori_l 0 1 p 


10908 


E3M10000038F02 


789 


EFA102S41 

■l-ilX .41. 1 \Jlm^'-X 1 


4Q09 
H770 


fcr A 1 c0028__orf_3p 


10602 


E3MI0000038F04 


790 


EFA 1 01 686 


4Q^'3 

*t7JO 


CCA f^AA/t'C /■* /T-^^ 

br A 1 c0045_on_63p 


10940 


E3 M 1 000003 8F05 


791 


FFA lOl \ f\C\ 


471 / 


EFA 1 c0022_orf_3p 


10549 


E3M ] 0000038F05 


791 




/I01 0 
47IO 


EFA 1 c0022_orf_4p 


10551 


E3 M 1 000003 8F06 


792 


FFA 10'?S71 




EFA 1 c0044 orf_ 1 0 1 p 


10879 


E3M 1 0000038Fft7 


/ 7 J 


FFA 1 0*??! 0 




EFA 1 c003 6_orf_ 1 1 9p 


10688 


E3 M 1 000003 8FnQ 


7Q4 


PPA lO^I 8^ 
i_#r Av 1 uz 1 o ^ 




EFA 1 c0045_orf_95p 


10950 


E3M10000038F10 


795 


FFAIOIORO 


40A0 


#N/A 


#N/A 


E3M10000038F1 1 






4007 


EFA 1 c0022_orf_22p 


10536 


E3M 1 0000038G02 


797 


FFA100Q10 


47OI 


EFA 1 cOO 1 3_orf_1 2p 


10491 


E3M 1 0000038003 






47 J y 


EFAlc0022_orf_15p 


10528 


E3M 1 0000038n06 


799 


FFA 1 00704 


4oo7 


EFA 1 cOO 1 0__orf_4p 


10482 


E3 M 1 000003 8n07 


800 


FFA 1 07*1^7 


477U 


EFA 1 c003 2_orf_2 Ip 


10635 


E3 M 1 000003Rr;07 


800 


-FA 107^^7 


4yyi 


EFA 1 c0032_orf22p 


10636 


E3M lOOOOO^SGl 1 


801 


FFA 1 07SA1 


4998 


EFAlc0028_orf_3p 


10602 


E3 M 1 000003 


R07 


FFA \ (\\A\A 


4939 


EFAl c0022_orf_l 5p 


10528 


E3M10000038H05 


803 


FFA 101 \fS\ 


4917 


EFA I c0022_orf_3 p 


10549 


E3M I0000038H06 


804 


FFA 10n70< 


4873 


EFA 1 c002 l_orf_ 1 5p 


10517 


E3 M J a000038H07 


8'. 5 


FFA IOI2II 7 


4942 


EFA 1 c0022_orf_l 8p 


10531 


E3M10000038H08 


806 


FFA1007Q^ 


4o73 


EFA 1 c002 l_orf_ 1 5p 


10517 


E3M10O00038H09 


807 


FFA 1 07807 


51)12 


EFA I c0043_orf_l 8p 


10854 


E3M1 000003 8H 10 


808 


FFA 101 ^41 


4948 


EFA 1 cOO 1 2_orf_5p 


10488 


E3 M 1 0OO0039A02 


809 


FFA 101 7^?^ 


4y55 


EFA 1 c004 l_orf_l 4p 


10775 


E3MI0000039A02 


809 


FFA 101717 


4956 


EFA 1 c004 l_orf_l 5p 


10778 


E3M 1000003 9 A06 


810 


FFA lrt7A'?#» 


5004 


EFA I c0039__orf_26p 


10734 


E3M 1 000003 9A 07 


81 1 


FFA 1 07 nn/i 


4973 


EFA 1 c0025_orf_l 7p 


10580 


E3M 1 000003 9A08 


812 


FFA 101 1^7 


Adt f\ 

47iy 


EFA 1 c0022_orf_5p 


10555 


E3M10000039A10 


813 


FFA 1017^7 


4^25 


EFA 1 c0045__orf_ 1 59p 


10917 


E3M10000039A11 


814 


FFA 101417 


4^3/ 


EFA 1 c0022_orf_l 4p 


10527 


E3MI0000039B01 


815 


FFA 107S41 


4yyo 


EFA 1 c0028_orf_3p 


10602 


E3M10000039B03 


816 


PFA 101 1/^0 


4717 


EFA 1 c0022_orf_3p 


10549 


E3M10000039B04 


817 


FFA 10141 S 


4740 


bh A 1 c0022_orf_ 1 6p 


10529 


E3M 10000039804 


817 


FFA 10141 A 


474 J 


EFA 1 c0022_on_l 7p 


10530 


E3M10000039B06 


818 


EFA 1 00870 


4077 


br A 1 c003 l_orf_36p 


10627 


E3M10000039B07 


819 


EFA 107 no 


47 /O 


bF A 1 c0042_orf_99p 


10841 


E3M10000039B08 


820 


RFA 10141^ 


4741 


EFA 1 c0022_orf_ 1 7p 


10530 


E3M10000039B09 


821 


FFA1017Q7 


4yoi 


bFA 1 c0042_orf_l 1 3p 


10805 


E3M10000039B11 


822 


EFA 101 080 


47U7 


#N/A 


#N/A 


E3M10000039C02 


823 


EFA103062 


5019 1 


EFAlc0030_orf 19p 


10615 


E3M 1000003 9C04 


824 J 


EFAI01I62 


4919 J 


EFAIc0022_orf_5p 


10555 


E3M10000039C05 


825 J 


EFA100739 


4888 ] 


EFAlc0022_orf_23p 


10537 


E3M10000039C06 


826 ] 


EFA103504 


5028 ] 


SFAlc0033_oril94p 


10671 


E3M10000039C07 


827 ] 


EFA101791 


4960 1 


EFAlc0042_orll^U2p 


10804 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqlD 
(protein) 




full lAnn4-k 

lull lengin 

ORF 
Protein Seq 
ID 




827 


FFA107707 




FPA1/^0047 nrf ^ \1t\ 


1 AC7A< 




828 


FFA101 1 SQ 


**7 I V> 


FPAlrO077 Arf 7n 


1 A^AI 








40QA 
*#yyo 


PPA 1/*AA17 r\rf 'XOr\ 


1 fi^A'i 
IUo4J 


FIM 1000001 OP 10 




FFA 101 l/>7 


4010 
^y 1 y 


FFAl/*0097 Arf Sn 


1 ACf f 


FiM 1 ooooo"? or>n9 


521 1 


FPA I01 I^S 


4077 


PPA1/»AA77 rtff fir* 
UFA 1 Cv/l/Z^^OrT__op 


1 A<<0 

lUDjy 


Fl M 1 0OOOO'^ 07^0*? 




FFA 10?/^SS 




PPA 1/*AA10 r\rf 7S« 

CrF/\. JCwu jy on z^p 


1 AT'a^ 
lU/jJ 


F'^M 1 ftonno'iQrinj. 

HtJivi l\J\J\J\j\Jjy LJv'r 




FFA 107/=iSft 


S004 


PPAlr^AA'^O rtff O/^rk 


lU /34 






T717A 1 Al -^40 


4QA7 


PPA1/*AA17 /\¥-f Ark 


lU4o / 








405i7 


FIN/A 


^XT/A 
fflN/A 


t J M 1 VUxjUUd yt,\JJ. 




CPA 1 Al -^/in 


4047 


PFAI0OOI7 Ai-f An 
C>F/\1C\/U1Z OrT Hp 


1 A^C7 
lU4o / 




o3 / 


CP A 1 A AO 1 Q 


40A1 


PP A 1 />AA 1 'X r\ff 1 0r\ 

HF A 1 CUU 1 j^on^ i zp 


1 AA01 


E3M 1 0000039E05 


oJo 


CCA 1 Ali^SA 


4yDJ 


CT?A1j*AAA< r\w^ iCIn 

CF A J CUU4 J^OlT__0 Jp 


1 AAii A 

10940 


E3M 1 OUUOU JytU / 


Ol A 


CCA 1A'20Q< 


^AO/I 


CC A 1 «AAn 1 M 

E.F A 1 cUi/J J;_ori__l p 


10633 


E3M 1 OuOOOJ 




"CC A 1 Al 


4yj2 


r.F A 1 l_OrT__5 jp 


1 ATA 1 

10791 


COXjf 1 AAAAA'^ACAl 


o41 




CAAil 


T?!? a 1<«AA0A OiC^ 

tF A 1 CCHiJ v^ori_2op- 


10734 


■ciN/f 1 nnnAA'^Qt^n'> 
iiJivi luuuuujyruz 




pp A 1 A'^no 1 


^A1 < 


"CCA ImAAOA liC^ 

r,r A 1 CUU J U_on__ 1 op 


1 A^l 

10612 


"piiv^ 1 nnnAAiop'A'j 
Cjivi J \JW\J\jjyr Uj 




P'P A 1 AOTSft 


<A1 1 


CC A 1 ^AA'5^ ^..J^ A 

ht A J cUU33_on_j4 1 p 


1 AiCiCI 

lUODl 


F'^TV/f 1 OOOOO'^QFOI 




PFA in'^'57'S 


DU2/ 


CCAImAA'^'3 A Am. 

CF A 1 CUU33^0n_4Up 


lUOOU 


F'^M 1 0OOOOIQFOA 


844 


FFA 1 iiiVTXQ 

Cfr/\ 1 uu ijy 


4ooo 


CErA1*»AA'>0 OIm. 

liF A 1 CUU22_OlT_23p 


IU337 


F'^M 1 0nn001QF07 


5i4S 


PFA 1 07^41 


A AAO 

4yyo 


tr A 1 cUU2o__ori_3p 


lUoU2 


FlMl 00000'?0F05l 




FFA lOl 1/i7 


4yiy 


CCAI^AAOO 

jbr A 1 CUU22_Ori__3p 




v\\A 1 oooooionoi 


J147 


FFA 1 07^07 


*iyy^ 


PPAI1-AAII Q/^M 

jbrA J cuuj i^ori J op 


1 Uo2 / 


F'^N-i 1 onnno'^onn'? 


o*fo 


PPA 1 Al ^fiA 




iir A 1 CL/ly4_)_On_OJp 


1 AO>1 A 






PPA 1 AA01 O 


A AA1 

4yui 


CC A 1 ^AAt 0 ^.rT 1 '^-k 

tF A 1 cUu 1 ->__ori_ 1 2p 


10491 


UlNyT 1 AAAAA'^On A*? 

COM 1 uuuuu^yiju / 


fi^A 


PPA 1 Al i^fiA 




tr A lCUU45_onjD3p 


1 AAA A 

10940 


17'2'\>r 1 AAAAA^Otf^AO 


oDJ 


CPA 1 A'XA 1 


4yyi> 


tr A 1 CUu2o_Ori_3p 


10602 


IT'^Avf 1 AAnoA'^orz 1 A 

fcjjvl i uuuuu jyo 1 U 




PP A 1 Al iCCO 




tF A 1 CUU4 l_Ori_33p 


10789 


T^INA 1 AAAAA'^OUAO 




CP A 1 Al 1 £.f\ 


AO 1 

4yi7 


tFA J CUU22_OJT_3p 


10549 


t71\if 1 AAAAA^OUA*? 




CP A 1 Al ADA 


j| AAA 

4yUy 


41X1/ A 


#N/A 


P"? IV/1 1 AAA AA T OUAfi 

c J jvi 1 uuuuujyriuo 


oDD 


17CA 1 Al f '91 


HylZ 


CCA l^AA'^iC ^—4^ 1 1 

fc.FAlCUU3o_Ori_l 12p 


"1 A^O^ 

lOooo 






PP A ^(\^ All 


/I AOD 

4yj5 


•MXT / A 


#N/A 


P'^Kyf 1 AAAAA'^OI-11 1 


O J / 


CP A 1 Al 1 OA 


ylA1 1 

4yj J 


Ef A 1 cU03 6_orf_ J 1 3p 


10687 


00000*^0141 1 


»S7 

oo / 


PPA 1 Al 171 


4yjz 


CCA1y«AA'3i^ yvwf 

t.r A 1 CUU3o__Ori_ 1 1 2p 


iVooo 


E3M 1 0000040 AO'^ 


O Jo 


FFA 1 01 17"^ 


4y 1 J 


PPAIr-AAAA r**^ OT.* 

JbF A I CUU4U_Ori_22p 


10 /4o 


F'^M 1 0000040 AOS 




PPA 101 ASA 


4yuy 


•U'KJf A 


4JXT/ A 


E3M 1 0000040 A07 




FFA 1001 S7 


*roOJ 


E-F A 1 CUU34_On_Ojp 


J uo/j> 


E3M 1 0000040 AOQ 




FFA 107^07 


AOO<L 

4yy^ 


PPA1r*AA'31 #xi»f l/iii 

iiFA J CUU J i__orj_Jop 




F3M 1 0000040 A 1 0 




PPA lOl A17 


4y*»z 


PPA1/»AA'^'> ***-r 1 
tFA i CUU22_0ri_J op 


1 A^l 1 

J U33 J 


F3M 1 0000040 A 1 1 




FFA 101/^fiS 


AO^O 
4y3Z 


tF A 1 CUU4 l_Ori_D!)p 


1 A^Q^ 


F3M 1 0000040R01 




FFA 1ft77RR 
CF/\JV/Z /OO 


SOI 1 


PPAl/«AA?'l Ai»* 
liF A 1 CUU J j_ori_4 1 p 


1 AAA1 


F'^ M 1 0000040 ROO 




PPA 1 07#^^^ 


CAA1 


CCAT/»AA10 M..^ OCm. 

br A 1 CUU3y_ort_25p 


lU/33 


F3M 1 0000040R0S 


R/^#^ 


FFA 100100 


4oO/ 


CC A 1 /vAAl A w^w^ 1«» 

tFA 1 CUU J u_ori__2p 


1 AASA 
1U42SU 


F3M 1 0000040ROS 




PPA |A'39|:d 




PPA1<«AA1A 1« 

t F A I CUU 1 u_ori_ 1 p 


1 AA70 


E3M10000040B06 


867 


EFA102S18 


4997 




J 0647 


E3M10000040B08 


868 


EFA100919 


4901 


EFAlc0013_orf_12p 


10491 


E3M10000040B09 


869 


EFAl 02502 


4995 


EFAlc0031_orf.36p 


10627 


E3M1000004OB1O 


870 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3MI0000O4OB11 


871 


EFA102764 


5008 


EFAlc0008_orf.3p 


10478 
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E3M10000040B12 


872 


EFA100210 


4870 


UFA 1 cuuzz_ori_yp 


10560 


E3M10000040C02 


873 


EFA101080 


4ono 




#N/A 


E3M100OOO40C05 


874 


EFA 102501 


4004 
'ryy*t 


Cr AlcUUJ l_ori_35p 


10626 


E3M1000OO4OC06 


875 


EFA 102091 


4077 
Hy / / 


iir A 1 cUU 1 u_orr 3p 


10481 


E3M10000040C07 


876 


EFAlOl 121 


401 9 

Hy iz 


lir A 1 cUOi 6_ori_ 1 1 2p 


10686 


E3Mi0000040C08 


877 


EFA 10*^780 


5nin 


I717A1^AA/fC 1A1_ ' 

Jbr A 1 c0045_Ori_l 0 1 p 
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10 /4o 




1 A1 A 
J UlO 


PP A 1 Al 9Q1 


4yoy 


ppAi/^AAn /-»»-r oi« 
lir A 1 COU 1 /_OTj_z I p 


10-)0O 




1 Al T 
lUl / 


PP A 1 fYiA^A. 


fAAA 

3UII4 


PPA1/«AA1A Av-f 

iir A 1 coo3y_ori_460p 


10/34 


F1M10000041R1 1 


10152 


PPA 1 AA7nJ. 


•too/ 


PPAIrf^AAfA r\r^ Ar% 

tr A 1 CUu 1 y__01T_4p 




F'^M 1 OOOOOd"? R 1 '> 


1 AIQ 


PPA 1 AA1 ^1 


4o04 


PPAlr»Ami 1 /t»% 

tr A I C0U2 J __ori_i Hp 


1 A-CK 

lO^lO 


F'^M 1 000004*^00 1 


1090 


PPA 1 A9#;s/^ 


CAAil 

jUU4 


PPA1r>AA'30 r\wf O/^n 


10/34 


FlMl 0000041 POJi 


1091 


PPA 10U.17 


J.Ol'7 


PP A 1 oAAO*^ 1 


1 A^9'7 

1 VDJ. / 


FlNvf 1 00O0041POO 


1 l/Z^ 


PP A 1 An 1^1 


*fo04 


tr A 1 cuuz J^orr i4p 


1 Uj Jo 


p 'I Kyf 1 nnonniii nn 1 


1 AOl 


PPA 1 Alill 7 


4y4- 


PPAIa.AA'70 f^r^ 1 Qrfc 

±ir A 1 cuu2-<i_orr_ i op 


1 A<7 1 
lUDJ 1 


pnvvi 1 nnnnn/i'ino'^ 




PPA 1 A7^00 




PP A 1 /*AAQ 1 rkrf l/ir» 


1 Cifij^n 

lUDZ / 


£L jivi 1 uuuuiwj lAiy 


tivy< 


PPA 1 A71^1 


AOfiO 


PPA1/«AA^9 rtt-f 9A*« 




t. J JVi 1 UUUUU431-' J U 


1 A'^A 
lUxD 


PPA 1 Al CTO 

lir AlUlo/2 


4yo/ 


PPAl/>AA/IO 1 <0»* 

tr A 1 cuU4-Z_orr_i jzp 


1 AO 1 C 




102O 


PPA 1 Al 0*7*2 

cr AlOlo/J 


AQ/IQ 

4yoo 


PPA1r»AAylO y-»»-f 1 <:'3«^ 

brAl cuu4wc_^ori_J j3p 


1 AO 1 

lOolo 


C>J JVl 1 UUUUU4J JLF 


1 AOT 


PPA 1 A'XAO 


4yyD 


PPA1#*AAH /Nff 

lir A 1 CU03 1 __ori^ J op 


1 A/O*? 


PIK/f 1 AAAAA/t1I7A^ 


1 i)'>Q 


PPA 1 AAIO*? 


4o// 


PPA1r>AA>l1 lilCn 

Hr A 1 CUU4 1 _OIT_ 1 4op 


1 AT'TI 
10//J 


P'^Kyfl nnnAAA'iPA'7 


1 AOQ 


PPA 1 Al no 


/lQ9fi 

*fyzo 


PPAlr»AA/IA r^rf I'in 

cr A 1 CUU4U_on_l Jp 


1 CilAI 


F'?M 1 000004'%F0R 


1 AlA 


PPA 1 Al ftT? 


*fyo/ 


PPAIr'AAAO rtrf 1 -^Or* 

jsr A 1 cuu4z_ori_i ozp 


1 AQ1 f 


P')M 1 0000041F05i 


1010 


PPA 101 5571 


40A$& 

*yoo 


PPA 1 oAAA7 r^rf 1 <1n 


1 Afil A 


F'^Ml 000004 "^F 1 0 


ion 

1 yJD 1 


PPA 1 07/?^#^ 




PPAI/^AAIQ rtff TArk 

tr A I cuu^y_on_ZDp 


1 A'TI/I 
lU /j4 


FIM 1 000004'?F 1 1 


1019 


FFA 107R1 1 


5011 


PP A 1 r»AAAl *Arf Ot* 


1 AS'TS 


E3M 1 0000041F01 


1011 


FFA107fi55 


5001 


PPAIr^nniO nrf 7^n 

t r /\ J cuu^ y_on_^ d p 


1 ATll 


E3 M 1 000004^ F04 


1034 


FFA 107006 


4071 

*ry/j 


FFA1r0075 nrf 17n 


1 A^RA 


FIM 1 000004*1 FO^ 


1015 


FFA 1 OO^^l 5 




PP A 1 r>AA 1 ^ rki^ 70n 

tr A i cuu 1 o on^zyp 


1 A<A1 


E3 M 1 0000041 FOR 


101/^ 


FFA 101 171 


4017 


PFAlrOOlfi nrf 1 19r» 

tr A J cuu^o__on__j izp 


1 UOoD 


E3M1 0000041FI 0 


1017 


FFA 101 15Q 


4.01 ft 
*tyio 


FFAIr'0077 nrf 7ri 


1 A^Al 


E3M 1 0000041 F 1 2 


1018 


FFA lOlOftO 


4000 

*fyuy 




ff fV/A 


E3M 1 0000041 fiOl 


1039 


FFA 107 507 


40O5 


FFA 1 rOOl 1 r»rf lAn 
Cr /\ I \AJvj 1 Oll_y op 




E3 M 1 0000041004 


1040 


FFA 107507 


dOQ5 

*»"yj 


PPAI/»nAn f\rf lAr» 

nr A I cwj 1 ^on^jop 




E3M10000043G05 


1041 


EFA101686 


4953 


EFAlc0045 orf 63d 


10940 


E3M10000043G07 


1042 


EFA100157 


4865 


EFAlc0034__orf,63p 


10673 


E3M10000043G08 


1043 


EPA 101 080 


4909 


#N/A 


#N/A 


E3M10000043G10 


1044 


EFA101792 


4961 


EFAlc0042_orfJ13p 


10805 


E3M10000043G11 


1045 


EFA101080 


4909 


#N/A 


#N/A 
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TABLE lA 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqOO 
(protein) 




full length 

ORE 
Protein Seq 
ID 


E3MI0000043G12 


1046 


EFAlOl 121 


4Q19 


xir*/iicuu30_orr_j izp 


10686 


E3M10000D43H02 


1047 


EFA1014I4 




jGT'/ii couz2_on_i 5p 


10528 


E3M10000043H05 


1048 


EFA101080 


4Q0Q 




#N/A 


E3M10000043H08 


1049 


EFA100615 


*tOO 1 


lijr/vicuulo on 


10501 


E3M10000043H09 


1050 


EFA 1 0200<^ 




crAlcUU2D_ort_l /p 


10580 


E3M10000043Hli 


1051 


EFA107fiSS 




tr A 1 CUU3 y_orr_25p 


10733 


E3M10000044C02 


1052 


EFA100QS5 


4Q07 


JDr A 1 cuu<i2__ori_2op 


10542 


E3 M 1 0000044FO 1 


10^^ 




4077 


CI? A I^AAIA T _ 

Jbr Al coo 1 0_ort_3p 


10481 






'K'P'MI 017^0 




KPN 1 cl 723__orf_ 1 p 


11652 


K 1 M 1 000000*^ CO 1 


loss 


1^P'M10'?»R7 
rvx IN 1 \JD O oJ, 


c/\/IO 


IvrN 1 C2o4o_ori_ 1 p 


11716 


I IVl I VUIAAAI / 1^ 1/ 1 






DU41 


KPN 1 c 1 646_orf_^2p 


11650 


1^ 1 Kf 1 nnnnnn?^!! i 

JV 1 JVl 1 VlUUUUli / F U 1 


1 Uj / 




5049 


KPNl c 1 646_orf^lp 


11649 


K 1 M 1 0000008005 


1 OSR 

1 \JjQ 


iVr IN 1 U / OZO 




#N/A 


#N/A 


K 1 M 1 oooooosr 1 0 




jvr^iN lui /zy 




KPN 1 c 1 566_orf_ 1 p 


11647 


K 1 M 1 0000008G 1 0 


1 vlOU 




5050 


KPN 1 c2087_orf_ 1 p 


11664 


K1M10000009D04 




JVrXN 1 U / / /O 


5052 


KPN 1 c404 1 _orf_l p 


11771 


Kl Ml 000001 3E04 


1062 


KP1SJ10S770 

xVr IN 1 W J / fjf 


jU4/ 


KPN 1 c40 1 2_orf_l p 


11770 


K1M10000020B02 


1065 


KP>J10177O 


003 o 


KPN 1 c 1 566_orf_l p 


11647 


K1M10000022C10 


1067 


KPN100R54. 




KPN 1 c0545_orf_l p 


11630 


Kl M 1 0000030C07 


1070 


xVJTlN 1 U*f / 1 0 


5045 


KPN 1 c3094_orf_5p 


11757 


K 1 M 1 000003 0E07 


1071 


KPMl rtdS'lR 

JVx IN 1 U*t J JO 


5044 


KPN 1 c29 1 8_orf_2p 


11726 


K1M10000032E1 1 


1073 


KPW101790 


jU30 


KPN 1 c 1 566_orf_l p 


11647 


K 1 M 1 00000*^ ^ROl 


1074 


P1M10177O 


5036 


KPN 1 c 1 5 6 6_o rf_ 1 p 


11647 


Kl Ml 00000^ "^FOl 


107S 

l.\3 1 0 


K'PMI 00417 


5032 


KPNl c033 l_orf_lp 


11628 


Kl M 1 00000'?6fi08 




l^pXTlOAOAd 


504o 


#N/A 


#N/A 


K 1 M 1 0000017n 1 0 


1077 


'K'PMIO^OBl 
JSJ^IN 1 U<I^Zo 1 


5042 


KPN 1 c3000_orf_3p 


11742 


K 1 M 1 000003 8H09 


1078 


KPTsJl 070S7 




KPN 1 c 1 958_orf_l p 


11661 


Kl Ml 000003 9H03 


1079 


JVx iN i VOOtVJ 


j03U 


KPN 1 c2087_orf_ 1 p 


11664 


K1M10000043D05 


10X1 




CA'O A 

5039 


KPN 1 c2 1 27_orf_l p 


11667 


K1M1000004^H10 






<Ail £ 

5046 


#N/A 


#N/A 


K 1 M 1 0000044D08 


1084 


vpxjlOdii'^o 

Ivx IN 1 V*f*tjU 


C A/1 "3 

5043 


#N/A 


#N/A 


K 1 M 1 0000044G05 


10$^^ 

1 v/OO 


JS-x IN I U 1 UZO 


5035 


KPN 1 c0875_orf_ 1 p 


11631 


K 1 M 1 0000045 AO? 


10517 

1 vo / 


IfPMl Ol 077 
JVx IN lUlUZZ 


5034 


KPNl c 1 3 1 6_orf3p 


11642 


K1M10000045D10 


1088 


rvx IN 


CAIO 

5U3y 


KPN 1 c2 1 27_orf_l p 


11667 


P 1 Ml 0O00OOSC06 


1092 




^ 1 A^F 


#N/A 


#N/A 


P1M10000008G04 


1093 


PA0337 


CAiTA 

jOoU 


#N/A 


#N/A 


PlMi 00000 10C03 


1094 


PA4997 




#N/A 


#N/A 


P1M10000014H10 


1095 


PA4252 


D loo 


#N/A 


#N/A 


P1M10000014HI0 


1095 


PA4253 


5loy 


#N/A 


#N/A 


PIMI0000015C06 


1096 


PA0413 


<A^yf 


#N/A 


#N/A 


PlMl 000001 5C06 


1096 


PA0414 


50o5 


#N/A 


#N/A 


PI Ml 000001 5C09 


1097 


PA '^041 


5124 


#N/A 


#N/A 


PlMl 00000] 6C04 


1098 




5117 


#N/A 


#N/A 


P1M10000018B01 


1099 


PA4264 


5177 


#N/A 




PI Ml 000001 8C0I 


1100 


PA4264 


5177 


#N/A 


miA 


P1M10000018E01 


liOl ] 


PA4067 


5151 


#N/A 


miK 


P1M10000018G01 


1102 


PA4067 


5151 


#N/A 


miK 


P1M10000019F01 


1103 


PA4271 


5180 


#N/A 
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Gene Sen ID 
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VwMw Ilia ■ IMTU gfSIIK 


full lAnni-U 

luii lengin 

ORF 
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ID 


PlMlOftfiOOlQFOI 

A X IVl 1 \J\J\J\J\J 1 Z/a\J I 


i 103 


PA4272 


SI 5^1 

1 O I 


trlSi/\ 


J*XT/ A 

»fN/A 


p 1 M 1 oonnn? i nn*? 

1 1 IVl 1 \f\J\J\f\J^ 1 \J\JJ 


1 104 


PA49f;4 


SI 77 




JfXl/ A 

JFN/A 


P 1 M 1 000007 1 TiO^ 


11 05 


PA49S1 








P 1 M 1 000009 7 noQ 


1 10^ 
I ivo 




S71 1 


ft IN/A 


ffN/A 


PI \yf 1 (\f\(V\(Y7Ar\C\/^ 
r 1 Jyl I l/U\A/UZ*rl^UO 


1 107 


rA J L OU 


SI 1A 
3L3U 


fflNJ/A 


JiXT/ A 


Jr 1 IVl 1 UUUVjU— T-JtUO 


1 lUo 


PA/lffCC 
r A*fooo 


^7AA 


JiXT/A 


j/xr/ A 

FN/A 


P 1 1 0000094 PO 


1 lOO 




SI OS 


4*XT/A 

triy//\ 


J<X7/A 

ffiV/A 


P 1 \>f 1 00(1009-^ A HA 


1 1 in 


PA9777 




4iVI/ A 

tflN/A 


JiXT/ A 

FIn/A 


p 1 liA 1 AAfinno ^r: AT 
1 IVL i lAiUUU^DVJU / 


1111 

1 1 1 L 


P A 1 ^"3 
f A3 1 D J 


SI Oft 


^XT/ A 


■MXT/ A 


r 1 IVL 1 UUUUU-iiD HU / 


1 1 1 o 


P A 11 n1 


SI 9ft 
J LZo 


jtfXT/ A 
ffJN/A 


-WXT/ A 


P 1 M 1 0U0U02DH07 


11 L2 


r A3 1 D4 


^ 1 7Q 
D L^7 


JiXT/ A 


J/XT / A 


P 1 M 1 0000026E06 


1113 


PAU7L3 


jU /4 


JiXT/ A 


J/XT/A 

fFN/A 


P 1 M 1 0000026r04 


1 1 14 


PA-«i222 


^1 A/f 

D lu4 


J/XT/ A 

ffN/A 


JfXT/ A 


P 1 M J 0000026G09 


1 1 1 c 

1 ] 13 


OAT A1 1 
PA301 1 


c 1 

3122 


4fXI / A 

#N/A 


JiXT / A 

#N/A 


PlMi0000026H02- - - 


- ll-lo — 


13 A O Al 1 

PA3013 _ _ _ 


- - - 3123 - — — 


^XT / A 

. _ _ IFN/A- 


JiXT / A 


n t IL it 1 /\/\ A A AO iCU AC 

P I M 1 OOUOuZoMU J 


t 1 1 T 

J 1 17 


D A ^ 1 

PA31D4 


C 1 OA 

3125^ 


JiXT / A 


JIXT / A 

#N/A 


T> 1 K vf 1 riAAAAO*? A AiC 

P ! M 1 OUUuUZ / AUu 


I 1 1 o 

I I lo 


r A42D / 


< 1 TO 

5172 


JXXT / A 

#N/A 


#N/A 


PI N>f 1 AAAAA'^'TTIA'? 


1 1 1 o 

I i L7 


PA 1 1 


3L2V 


JTKT / A 


JiXT / A 




1 lOA 


PA72 f ^ 
r AZ3 L 3 


<1 A< 

3iU3 


J/XT/ A 

#N/A 


Jixr/ A 


p 1 ^/^ 1 000009S a cir 


1191 
1 1 Z 1 


PA A7ft5? 
r^/\.v/ /oo 


CAOC 

30/3 


•WKI I A 


JiXT / A 

#N/A 


p 1 \>f 1 noofi09»po 1 


1 1 97 




C 1 OiC 

31 /o 


-UXf / A 

ffN/A 


JiXT / A 

wN/A 


P 1 "M 1 000009 RF09 


I I —J 


PA9^RA 


CI 17 

3112 


4* XT/ A 

ffN/A 


JiXT / A 


p 1 K/f 1 nnnnnoQ a ao 

r I JVl 1 UUUUUZyAUy 


1 1 OA 
I 1Z4 


D A 1 1 < /I 

r A3 1 J4 


c 1 oo 
3129 


J<XT/ A 

#N/A 


Jivr/ A 

#N/A 


r L IVI L UUUUUZi/OU J 




DAI 1 Al 

r A 1 3U 1 


cooo 
50o3 


JIXT / A 

#N/A 


#N/A 


L^ 1 IVI I UUUUUZVriUD 


1 17^ 


P A Al^l 
r AI/3D3 


CAiCI 

3Uol 


jfxr / A 


#N/A 




1 1 77 


PA A7/C< 


3U3o 


j/xr/ A 


Jlxr/ A 

#N/A 




1 1 oo 


P A 1 A/^O 


3l2o 


J4XT y A 

#N/A 


#N/A 


PI X>I1 AAAAAaOliAO 


1 1-^y 


rA4244 


C 1 ^o 

3160 


#N/A 


#N/A 


P 1 1V^ 1 A A A A A^ 1 C A1 


1 1 OA 

1 13U 


P A 1C%QA 


C 1 

3147 


JXXT / A 

#N/A 


#N/A 


Pi 1^4 1 AAAAA1^17A 1 


1111 

1 1 J I 


DAI C%QC 


5095 


#N/A 


#N/A 


PI N>f 1 nnnAAnriAc 


1 1 17 


P A OA AO 


3U9o 


J^XT / A 


#N/A 




1 lOJ 


D A /f O/IQ 


3163 


#N/A 


#N/A 


P I M 1 00000*^ 7R 1 9 


1 1 "iA 

I 1 J*f 


PAi47<i/l 


CI 7A 

3171/ 


J/XT/A 


JJXT/ A 


P 1 M 1 00000"? 7(1 1 9 




P A ^A7A 


3zU4 


J/XT / A 


#N/A 


P 1 M 1 0OOOO'^ftPOfi 




P A A A7 A 


C 1 CO 

3132 


J/XT / A 


#N/A 


P 1 M 1 00000^ RPO'^ 


1 1 "^7 


PA 10*^1 


CI ylA 
3 140 


JIXT /A 

ffN/A 


JIXT / A 

JFN/A 


P 1 M 1 OOOOO'^RPOfi 




PA7 107 


^ 1 Al 

J 1U3 


•WW 1 A 
fflN/A 


#N/A 


PlMlOOOOO^RFOd 


1 1 IQ 

1 1 JZf 


PA<707 


C7A0 


■WXT / A 


JiXT / A 
ffN/A 


P I M 1 00000^ Rr509 


1 1 




< I 07 


J/XT/A 


JiX7/ A 

ffN/A 




J 14 1 


PA 17/»4 
I A3 /0*J 


3141 


J4XT/A 


JIXT/ A 

ffN/A 


P 1 M 1 00000"? Qn 1 9 


I 1 zl7 




C77A 


J*XT/ A 


JiXT / A 

#N/A 


P 1 M 1 0000040P0 1 


1 l*f J 


P A AlO-S 


SI CjI 

3134 


JIXT /A 


JIX1/ A 

?iFN/A 


P 1 M 1 0000n40C04 


1 144 
1 I'f't 


PA 111^ 


3Uol 


JiXT /A 

ffN/A 


J1X1/ A 

ffN/A 


P1M10000040D04 


1145 


PA0378 


5062 


#N/A 


#N/A 


P1M10000040D05 


1146 


PA5209 


5209 


#N/A 


#N/A 


P1M10000040E10 


1147 


PA2I28 


5100 


#N/A 


#N/A 


P1MI0000040H03 


IMS 


PA11I5 


5081 


#N/A 


#N/A 


P1M10000041A12 


]]49 


PA4254 


5170 


#N/A 


#N/A 
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ID 


P1M100(KX>41B02 


1150 


PA2128 


5100 




T?lN/A 


FlM!0000O4U:01 


1151 


PA2398 


5106 


#N/A 


WIN/ A 


PIMIOOOIKMIFUI 


1 152 


PA4681 


5196 


^M/A 

rrlN/ /-V 


rf IN/A 


P1MI0(XX>042B12 


1153 


PA0642 


5072 


*N/A 

TTlN//^ 


tf IN/ A 


PIM10OOOO42HO8 


1154 


PA4252 


5168 




TflN/A 


P1M1000OO42EO8 


1154 


PA4253 


5169 




if KI / A 
T? IN/A 


PIMI(XX)Oai3A03 


1155 


PA3006 


5121 




4iXI/A 
trlN/A 


P I M 1 0(XX)U4 3 D06 


1 156 


PA3764 


514.1 




iXT/ A 
fflN/A 


P 1 M 1 00()(M)44 r07 


1 157 


PA4244 


5160 


dEfN7/A 


ffN/A 


P I M 1 0(K)0()4f»l^03 


1 158 


PA 1462 


5087 


TrlN//\ 


4*XT/ A 




1 159 


PA2671 


51 \(\ 


fflN/A 


44X7/ >l 
fflN/A 


P ] M I OdOOAJ ftPOX 


1 160 


PA0472 




iiM/A 

T?rN//\. 


44XT/A 
fflN/A 


P ] M 1 000(N>4f»CO9 


1 161 


PA3764 


51^1 




??lN/A 


PI M J ODUfKU^^ 1 1 


1 162 


PAl 1 15 




JiXT/ A 


44X1/ A 


P I M 1 00(lO(U7RO4 


1 163 


P A3 006 






44XT/ A 
fflN/A 




1 164 


PA2684 


51 1R 


JiXT/A 


44XT/ A 




1 165 






fFN/A 


44X7 / A 
#N/A 


PI M 1 000OO47(i 1 0 


1 166 


PA4259 




*FfM/A 


44X7/ A 

ffN/A 


P 1 M 1 000004 8 A03 


1167 


PA4105 


51 5d 


JiXT/ A 
fFlM/A 


44XT/ A 
ffN/A 


P 1 M 1 0000(U 0FO8 


1 168 


PA4272 


51 ftl 


■WXT/ A 
fflN/A 


#N/A 


PI M 1 000004 9G 1 0 


1 169 


PA4027 




44X1/ A 

ffN/A 


#N/A 


P 1 M 1 00OO05OG n 


1 170 


PA4249 


51 65 


4fvr/ A 

?flN/A 


44XT / A 
#N/A 


PlMl 000005 IDl 1 


1 171 






4iXT/ A 


44X1 / A 
ffN/A 


PI Ml 000005 IFUl 


1 172 


PAl 1 IS 




■WXT / A 

ffN/A 


#'N/A 


PlMl 000005 2C03 


1173 


PA0938 


507R 


J*XI/ A 


44X1/ A 
#N/A 


P1M10OOOO52C12 


1 174 


PA 5076 




JiXT /A 


44X1/ A 


PI Ml 000005 2t04 


11/-/ 


PA 




jixr/ A 


44X7/ A 
#N/A 


P1MI0000053BI2 


1 176 


PA5436 


3 5715 


ffiN/A 


44Xr / A 

ffN/A 


P 1 M 1 0000053CO'> 


1 177 






J/XT/ A 


44X7/ A 
ffN/A 


PlMl 0000053 h07 


1 178 


PA4254 


5170 


frfv/A 


44XT/ A 


PlMl 000005 3 F08 


1 17Q 

1 J f 


PA 1'570 




JiXT/ A 


#N/A 


PJM1000005^A1 1 


1 180 


PAS076 




JiXT/ A 


44XT / A 

wN/A 


P 1 M J 0000055COS 


1 181 


PA 1493 




rfJN/A 


44X7/ A 


PI Ml 000005 5 E05 


1 182 


PA5507 


59 IQ 


JiXI/ A 


44XT/ A 
fFN/A 


P1M10000056C07 


1183 


PA 1360 




JiTsJ/ A 
fflN/A 


44X7/ A 

ffN/A 


P1M10000056FO5 


1 184 


PA4258 


5171 


JiXJ/ A 
?f IN/A 


44X7 / A 
fflN/A 


P1M1O000056FO5 


1 184 


PA4259 


51 74. 


tFiN/A 


44X1/ A 


P1M10000056FO6 


1 185 


PA2634 




44X1 /A 
iff IN/A 


44X7/ A 
»N/A 


PlMl000005t>G01 


1 186 


PA5076 


5904 


TTlN/A 


44X1/ A 

fflN/A 


P1M1000005SB07 


1187 


PA5436 


5215 


iiTSJ/A 

TTlM/A 


44X1/ A 

ifJN/A 


P1M10000059B04 


1188 


PA4375 


5186 


tf IN/A 


tfKT/ A 

ffN/A 


P1M10000059BI0 


1 189 


PA4269 


517Q 


rt IN/ A 


44XT/ A 


PIM10000059B1 1 


1190 


PA0934 


5Q77 


4*XJ/A 
Tf IN/A 


JiXW A 
fflN/A 


P1M10000059DI1 


1191 


PA4027 


5149 


#N/A 


#N/A 


P1MI0000059H08 


1192 


PA4027 


5149 


#N/A 


#N/A 


PIM10000059H09 


1193 


PA4271 


5180 


#N/A 


#N/A 


PIMI0000060E03 


1194 


PA0423 


5067 


#N/A 


#N/A 


P1M10000060H02 


1195 


PA0221 


5057 


#N/A 


#N/A 



-402- 

BNSDOCID: <WO_O17095SA2_L> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone naine 


Clone 
SeqDD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Geneniarked gene 


luii lengin 

ORF 
Protein Seq 
ID 


P 1 K4 ! 0000060H04 


1 196 


PA4473 


■J * 




frlN/A 


P 1 M 1 OOOOOfi 1 R04 

1 1 IVl 1 \J\J\J\J\J\J l DV/T^ 


1 197 


PA9796 


SI 10 
J 1 1 y 




Tf IN/A 


P 1 M 1 000006 1 F04 


1 198 


PA4744 


SI 60 


TT1X//A 


i^XT/ A 

»iN/A 


P 1 M 1 000006 1 F04 




PA1S99 


S116 


^ISl/A 


fflN/A 




1900 






iilSl/A 
rriM/A 


JlXf / A 


p 1 M 1 ooonoA'^r'O'^ 




PA0191 


SO SO 


ifM/A 


ff IN/A 


P 1 M 1 0000069P04 


1 907 


PA49S4 


SI 70 




ii>J/ A 
ff IN/A 


P 1 M 1 0000069r'07 


1 90"^ 


PAil9Sl 


SI 67 

^ ID / 


iilSl/A 


fffN/A 


1 IVl 1 UUUUUDZv^ 1 4 


1904 


rAj J 1 0 


S919 


TflN/A 


^XT/A 
Tf iN/A 


r 1 M 1 UUUuUoZjJU / 


1 9fl^ 


P A il9yl7 
rPlH2H 1 


SI 61 


rrlN/A 


Tf IN/A 


t> I K f f A AAAAiC AO 

r 1 Ivi 1 UUOUUoZUUo 




DA A&D9 


jU/O 


?flN/A 


J/XT/A 
fflN/A 


P 1 fvl 1 UuUUvozbUo 


1 O A'T 

1207 


PA424o 


S1^ 


4IXJ/A 
fflV/A 


fflN/A 


P 1 M 1 0000062£08 


1 1 A"T 

I2U7 


D A A O AO 


-> JOJ 


JiXl/ A 


■MXl/ A 

fflV/A 


P 1 M I C)0t>U0o2r Oo 


1 "^AO 

12(/o 


n A A A*^ Q 




•#XT/A 

ffN/A 


■UXT/ A 


P 1 M 1 00000o2O J 1 


1 OAQ 


D A A < AiC 

PA4jUo 


<1 OA 


•MXT/ A 
#JN/A - 




D 1 K >t 1 AAAAAiCOUAl 

P J M 1 UUUUUozHU J 


1 O 1 A 


D A 1 O 1 


^12/ 


4IXT/ A 




D 1 K.I 1 finnAAAOun/i 




P A A9<A 


^ 1 TA 


•WXT/ A 

ffN/A 


44XT / A 


r I IVH UUUUUO jTU-i 


1919 


PA9#^fiA 
r^AZOo*r 


Cl 1 Q 


<MXTy A 

ffN/A 


44Xt/ A 


p 1 vf 1 ooonni>ino9 

r 1 ivi 1 \/\J\/W\ij\j\j^ 


1911 


PA 4969 


S17S 


ffiN/A 


JIXT/A 

IM/A 


P 1 M 1 000( kOh HO'? 




PA40R1 
n A*t\/o 1 


SI 


JJXT/ A 

ffN/A 


JIXT/ A 

fflM/A 




191 S 


PA/19Aft 


^ 1 7ft 
D 1 /o 


•MX1 / A 

SN/A 


-WXT / A 


P 1 N.1 1 Ol If H)lV\JP0'7 


1916 
1 ^ 1 0 


P A06^0 




4JXI/ A 


JiXT/ A 


1 1 r» 1 I UVJ^AA/0-4V^UJ> 


1117 
1 Z 1 / 


P A ^niA 


^9A1 
j2\)o 


4/XT/ A 


41X1/ A 


p 1 K.4 1 i M w'M w Uvj nni 


1 9 1 Q 


P A ni 9Q 




■WXT / A 


4/X1 / A 


PI V4 1 f y MW^AJirn^ 
t 1 M lUUvKJv(>4L.UD 


1 9 1 0 

I2iy 


D A 1 9 

PAh J 1 2 


^1 oi 


JJVT/ A 

ffN/A 


4jXT/ A 
fflN/A 


r 1 M 1 UUUlHX>4\j 1 z 


122U 


DAOl AT 

PA2147 


^1 A1 

J lUl 


ffN/A 


4iXT/ A 


Dl k41IUWt/WU^ III A*? 


\ 2,2.1 


DAI ATT 
PA 1 U / 2 


DUoU 


■WXT/ A 


•MXf / A 
fFN/A 


D 1 k.fl 1 #t/kA/W A A.f 


12Z2 


D A "3 

PA J D22 


D130 


•MXT/ A 


-WXI/ A 

ffN/A 


r 1 M 1 UlWJUUojWU / 


1 99'2 


D A AIAH 
PA434 / 


3154 


ffN/A 


-Wxr/ A 


PI K4 I fUuyu\f^< 1 
r I iv| 1 Ia>1aJuO jL-U J 


1 T^/l 
1 


DA iXIAI 

r A434 / 


< T O/t 

D 1 64 


N/A 


■WKT / A 


r 1 iV| J KJUUUUOj^^SJj 


1 99^ 


P A C\f^A 9 


^A99 


*FiN/A 


•WXI/ A 
fflN/A 




1 99/; 

i220 


X> A.AIAI 

PAh34 / 


< 1 OA 

Jl o4 








1997 


PA9AOJ. 


SI 1 1 


jlXT/A 


JiXT/ A 


p 1 M 1 00(»006sr;o6 


1 97R 


P A nA9 1 


^AA7 


i^XT/ A 


-WXT / A 

fflN/A 


P 1 M 1 000006^ M07 


1990 


PA 101 O 

i^A J ui y 


«A70 
JU/y 


4iXT/A 

JFIN/A 


■WXT/ A 




1910 


PA470Q 


S1Q7 
J ly / 


IT IN/A 


JiXI/ A 


P 1 M 1 0000066 A 1 1 


19"^ 1 




S 1 1 




44X1 /A 

TflN/A 


P 1 M 1 0000066K04 




P Ail094 


SI AS 


^M/A 

fflN/A 


4<XJ/ A 

ff IN/A 


P 1 M 1 0000067 AOS 




PA1R76 




^M/A 
fTlN/A 


tflN/A 


P 1 M 1 0000067 AOS 


1911 


PA1R77 


S14S 


itlM/A 
fflN/A 


^X1/A 

ft IN/A 


P 1 M 1 0000067 A 06 


1914 


PA 04 10 




ff N/A 


J*XI/ A 
»IN/A 


P I M 1 0000067 AOR 


191S 


PA06OO 


S07t 


*FIN/A 


4*XI/ A 
fflN/A 


P 1 M 1 0000067PO4 


1916 
1Z3D 


PA'S OA* 


SI A9 


??N/A 


JiXT/ A 
JF IN/A 


P1M10000067C06 


1237 


PA4433 


5188 


#N/A 


#N/A 


P1M10000067D05 


1238 


PA3479 


5134 


#N/A 


#N/A 


P1M10000067F05 


1239 


PA3643 


5137 


#N/A 


#N/A 


P1M10000067G05 


1240 


PA5199 


5207 


#N/A 


#N/A 


P1MI0000068A09 


1241 


PA0353 


5061 


#N/A 


#N/A 



-403- 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Cenemarked gene 


lull lengin 

ORF 
Protein Seq 
ID 


P1M10000068D04 


1242 


PA5388 


5213 




4^XT/ A 


P1M10000068F04 


1243 


PA4237 


5158 


ifM/A 


4fXT/ A 


P1M10000068F08 


1244 


PA5193 


5206 


rf iN//\ 


JjXT / A 


P1M10000068G01 


1245 


PA3716 


5140 


^M/A 


iiXI/ A 


P1M10000068H05 


1246 


PA4268 


5178 


frlN//\ 


■WXT / A 


PiMI0000069D09 


1247 


PA4246 


5162 


iflM/A 


JiXT / A 

ffiM/A 


P1M10000069G06 


1248 


PA4246 


5162 


iiM/A 


■WXT / A 


P 1 Ml 0000069H02 


1249 


PA4433 


^1 R5l 


JiXT/A 


JJXT / A 

#N/A 


P 1 Ml 0000070A05 


1250 


PA2470 


SI AO 




#N/A 


P 1 M 1 0000070B 1 0 


1251 


PA5393 


S21d. 


WN/A 


#N/A 


P 1 M 1 0000070C06 


1252 


PA4237 


SI Sfi 
J 1 




#N/A 


P 1 M 1 0000070D08 


1253 


PA4105 


SI SA 


JiVT/A 


#N/A 


P 1 Ml 0000070E03 


1254 


PA4709 


SI 07 


4fVr/A 

fflN/A 


JiXT / A 


P1M10000070G06 


1255 


PA3374 




ifXT/A 


■WXT/ A 

ffN/A 


P 1 M 1 0000070G 1 2 


■ 


PA'^121 


SI 07 


<f/XT/ A 

ffjM/A 


#N/A 


P 1 M 1 0000070H06 


1257 


PA3374 


SI "W 




■WX.T / A 
ffN/A 


P 1 M 1 000007 1 A03 


1258 


PA425 1 


SI AT 


ffN/A 


#N/A 


PlM1000O07irOl 




PA425 1 


S 1 AO 


ffN/A 


#N/A 








SI 


#N/A 


#N/A 


P 1 Ml 0000071 F01 


12fil 




jU/O 


#N/A 


#N/A 


P 1 M 1 0000073 A06 


1262 






#N/A 


#N/A 


P1M10000073B10 


1263 


PA5248 


SO 1 A 


#N/A 


#N/A 


P 1 M 1 0000073D04 


1264 


PA 1 1 1 S 


<Afi1 


#N/A 


#N/A 


P 1 M 1 0000073 D09 


1265 


PA 101 Q 




#N/A 


#N/A 


P1M10000073G03 


1266 


PA5248 


so 1ft 


-/*XT / A 

ffN/A 


#N/A 


P1M10000074BOI 


1267 


PA4771 


SI oo 


■WXT/ A 


#N/A 


P1M10000074B04 


1268 


PA 1684 


''sAOl 


■WXT/ A 

#N/A 


#N/A 


P1M10000074E04 


1269 


PA0120 


snSii 


■WXT/ A 

ffN/A 


#N/A 


PI Ml 0000074E09 


1270 


PA147Q 


^ 1 '3^ 
J 1 J*f 


•MXT / A 


#N/A 


P1M10000074F10 


1271 


1 A^ I VI 7^ 


CAOO 


SxTTa 

#N/A 


#N/A 


PlMI0000074Gi2 


1272 




J lOU 


■wki/a 
fFN/A 


#N/A 


P1M10000074G12 


1272 


PA4245 


SI 

^ iOi 


44X1 / A 


#N/A 


P1M10000075A04 


1273 


PA3279 


SI '71 


ffN/A 


#N/A 


PI MI 0000075 A04 


1273 


PA3280 


SI ^70 


ff N/A 


#N/A 


P1M10000075B03 


1274 


PA4576 


S 1 o*^ 


■WXT / A 


#N/A 


P1M10000075F02 


1275 


PA4254 


SI 70 


JiXT/ A 


#N/A 


P1M10000075G05 


1276 


P A3 709 


SI'^O 


4/ XT/ A 


JiXT / A 

ffN/A 


P1MI0000076D05 


1277 


PA 1876 


sno"^ 


•WXT/ A 


#N/A 


P1M10000076D10 


1278 


PA 1636 


SHQn 


JiXT/ A 


JjXI / A 

ffN/A 


P1M10000077A08 


1279 


PA3479 


Sl'^d 


JiXT/A 


JiXT / A 

ffN/A 


P1MI0000077C08 


1280 


PA1019 


Sft70 


-WXT / A 

ff IN/A 


#N/A 


P1M10000077E04 


1281 


P A3 522 


D I DO 


JiXT/ A 


#N/A 


P1M10000077H05 


1282 


PA4246 


SI fiO 
^ 1 DZ 


JIXT/ A 


#N/A 


P1M10000079A10 


1283 


PA4576 


5193 


#N/A 


#N/A 


P1MI0000079B10 


1284 


PA4576 


5193 


#N/A 


m/A 


P1M10000079C10 


1285 


PA4576 


5193 


#N/A 


#N/A 


P1M10000079D01 


1286 


PA1547 


5089 


#N/A 


#N/A 


P1M10000079D10 


1287 


PA5490 


5217 


#N/A 


#N/A 



-404- 

BNSOOCID: <WO 0'l709SSA2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqUD 
(protein) 


Genemarked 9ene 


full Itfkncrfk 

ORF 
Protein Seq 
ID 


P1M10000079F06 


1288 


PA3006 


5121 




4X1/ A 
rf IN/A 


P1M10000080B01 


1289 


P A3 866 


J 1 *tJ 




4XT/ A 

ffiN/A 


P 1 M 1 0000080B06 


1290 


PA4244 


SI 60 




4X1/ A 
?f IN/A 


P1M10000080B06 


1290 


PA4245 


5161 




4XI/A 


P1M10000080C01 


1291 


PA0469 


5068 




4XJ/ A 
?rIN/A 


P1M100000SOC06 


1292 


PA4250 


J 1 OD 




4Xf/ A 


P 1 M 1 0000080E04 


1293 


PA4250 






4XJ/A 


P1M1000008ID12 


1294 


PA3006 


S19I 




jjxjy A 




1295 


PA4037 






ffJN/A 


P 1 M 1 000008 1 HO^ 




PA43 1 6 


SI 89 


i£T\I/A 
rrJN//\ 


4X1/ A 


P 1 A/fl 0000087 A OS 


19Q7 

1 ^7 # 


PA04.01 




illSj/A 


4XI/A 


PI \>ri 000008*7 RO/l 


19Q8 


PA'^OOA 


S191 


fflN//\ 


4X1/ A 




1 900 


p A 49/1/; 


SI A*? 


jfXT/A 
?flN/A 


*FlN/A 


Jr 1 Svl 1 UUUUUoZUU J 


1 '^OO 


PA49S^i 


^ 1 "71 


jfXT/ A 
fflN/A 


•UXT/ A 

ffN/A 




1 JV/I 


PA A9il#; 


^ 1 
D 1 


•UXT/ A 

- - ffN/A 


#N/A 


1 iVl 1 UUUUV/O j/\ 1 1 


1 '^07 

1 DKf^ 






ffiN/A 


■UXT/ A 

jfn/a 


PlMl OOOOfiR'^ROl 


1 '^0'^ 
1 J\JD 


PA4.971 


^ 1 fin 


ffN/A 


#N/A 


P1M1O00O085B15 


1304 


PA49AR 


SI 9$l 


4*XT/ A 

fflN/A 


4ixr/ A 
ffN/A 


P1M10000083C] 1 


1305 


PA4242 


SI SQ 

^ 1^7 


ffiN/A 


jiXT/ A 

ffN/A 


PI MI 0000083 CI'? 


1306 


PA3006 


S I'^ 1 


fflN/A 


ffN/A 


P 1 M 1 0000084 A04 


1307 


PA4942 


S901 


^XT/A 
fflN/A 


ffN/A 


P 1 M 1 0000084 D03 


1308 


P A3 006 


S197 


fflN/A 


ffN/A 


P ] M 1 0000084E04 


1309 


PA5493 


SO 1 s 


4iXT/A 
fflN/A 


JiXT/ A 

ffN/A 


P1M10000084F) 1 


tJlW 


PA910/=i 


^ 1 n*? 
3 1 vz. 


fflN/A 


•MXT / A 
ffN/A 


P 1 M 1 0000084F08 


1^11 


PAd971 


SI fiA 


JiX|/A 

*FjN/A 


■MX1/ A 

ffN/A 


p 1 M 1 000008 s no/^ 




PA'^OOA 




4X1/ A 


ffN/A 


P 1 M 1 000008^ A O') 






S 1 557 


7? IN/A 


-WXT/ A 

ffN/A 


P 1 M 1 000008/^R0 1 


1 J 1 1 


PA41 S8 


SI S7 


JiXl/A 


-/4XT / A 

ffN/A 


P 1 M 1 000008^n0'> 


ID ID 


PA9/^1 


•si 1 S 
3113 


#X1/ A 


#N/A 


P 1 M 1 000008fiF0S 


1 1^ 

I J l\j 


PAIOO^ 


S 1 0 1 
3 IZl 




J^XT / A 

#N/A 


P1M100000R7A1 1 




PA49/^8 


S 1 '78 
J I to 


JIXT/ A 


■UXT / A 

ffN/A 


P1M10000087C09 


1318 


PA208'l 


S007 


JJXT/ A 
tFlN/A 


4IXT/ A 

ffN/A 


P 1 M 1 0000087E04 


1319 


PA4246 


SI A9 


4X1 /A 


ffN/A 


PIM10000087F04 


1320 


PA0141 


JU JO 


fflN/A 


ffN/A 


PIMI0000087F09 


1321 


PA4124 


SI ss 


4X1/ A 
fflN/A 


•Mxr / A 
ffN/A 


P 1 M 1 0000087F09 


1321 


PA4125 


J 1 30 


rFIN/A 


•WXT/ A 

ffN/A 


PI Ml 0000088 A07 


1322 


PA2742 


SI 90 


if XI /A 


4XT/ A 
ffiN/A 


P1M100000S8D06 


1323 


PA2108 


snoo 

3U77 


4X1/ A 
IN/A 


•MXT/ A 

ffN/A 


PlMj0000089C08 


1324 


PA3048 


S19S 


4X1/ A 
FIN/ A 


4X1/ A 

ffN/A 


PIM10000089D11 


1325 


PA4268 


S17R 


4X1/ A 
ffiN/A 


4XI/A 

ffN/A 


P 1 M 1 0000089G08 


1326 


PA2461 


S108 


4X1/ A 


■WXT/ A 

ffN/A 


PI Ml 0000090311 


1327 


PA3153 


S19R 


4X1/ A 


4XT/A 

ffN/A 


P1M10000090F06 


1328 




SI OS 


4X1 /A 
rFlN/A 


4XT/ A 

ffN/A 


P1M10000090F08 


1329 


PA4258 


5173 


#N/A 


#N/A 


P1M10000090F08 


1329 


PA4259 


5174 


#N/A 


#N/A 


P1M10000091D02 


1330 


PA3866 


5143 


#N/A 


#N/A 


P1M10000091E09 


1331 


PA5316 


5212 


#N/A 


#N/A 


P1M10000091G10 


1332 


PA2742 


5120 


#N/A 


#N/A 



-405- 

BNSOOCID; <WO_0170955A2.I_> 



wo 01/70955 



TABLE I A 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


wciiciiiMrHeu gene 


full length 

ORF 
Protein Seq 
ID 


P1M10000092B02 


1333 


PA2641 






#N/A 


P1M10000092B10 


1334 


PA4268 


«7 1 /o 


#N/A 


#N/A 


P1MI0000092D09 


1335 


PA2128 


5100 


fflN/A 


#N/A 


P1M10000092E02 


1336 


PA4256 


5171 




#N/A 


P1MI0000092F05 


1337 


PA0423 




-WXT / A 


#N/A 


Pi Mi 0000093 AOS 


1338 


PA5088 




■MVT y A 


#N/A 


PIM10000093B09 


1339 


PAS 703 


J 1 JO 


JFN/A 


#N/A 


P1M10000093C08 


1340 


PA1S68 




•WXT / A 
#N/A 


#N/A 


P 1 M 1 0000093E09 


1343 


PA4332 




JiXT / A ' ' 

#N/A 


#N/A 


P1M10000093F03 


1342 


PA2101 




JIXT /A ~ 


#N/A 


P 1 M 1 0000093 H07 


1343 




■SI 


#N/A 


#N/A 


P 1 M 1 0000094F04 


1344 




D i /O 


#N/A 


#N/A 


PIM10000094H03 


1345 


PA4744 




JtXT y A 

#N/A 


#N/A 


P1M10000095C01 


1346 


PA2488 


^1 in 

3 1 lU 


#N/A 


#N/A 


P 1 M 1 OOOOOO^mQ 


1 J*T / 


PA 544^ 


<9 1 


#N/A 


#N/A 


P 1 M 1 0000095 E04 


1348 






#N/A 


#N/A 


P 1 M 1 000009Sri04 






DJ 7J 


#N/A 


#N/A 


P 1 M 1 0000096F04 


1350 


PA035S 




#N/A 


#N/A 


P 1 M 1 0000096E 1 '> 


1351 


PA4'24fi 


^ 1 /to 


#N/A 


#N/A 


S I M 1 000000 1 A05 






5769 


SAU 1 c0045_orf_34 1 p 


12697 


S 1 M 1 000000 1 AOS 


1 1S4 




5819 


SAU2c0432_orf_l 9p 


12947 


S 1 M 1 000000 1 AOS 


1355 


lino All 


3670 


SAU I c0045_orf_33p 


12695 


S I M 1 000000 1 A09 


1356 


CAT Tini007 


3574 


SAU I c0040_orf_79p 


12442 


SIMIOOOOOOJ AlO 


1157 


^AT Ti nofiCi'y 


3700 


SAU 1 c0032_orf_5p 


12249 


S 1 Ml 000000 1C06 


1358 


SAT I1090'^0 


3747 


#N/A 


#N/A 


SIMIOOOOOOIDOI 


1359 




3374 


SAUl c0040_orf_79p 


12442 


S I M 1 000000 ! D02 


1360 


s ATM nn^97 


3283 


SAU 1 cOOS 7_orf 1 0 1 p 


12341 


SIMI0000001D02 


1360 


SAT J10088O 


^"3 /I A 
3J40 


b AU 1 c0037 orf_l OOp 


12340 


S I M 1 000000 1 D06 


I JV 1 


SAT Tl ni ft'lO 


34yy 


SAU 1 c0039_orf__3p 


12407 


SIMI00O0OOID07 


1362 




3431 


SAU I c0044_orf_ 1 09p 


12555 


SIMl 0000001 E02 


1363 


SAT lin^fifiO 


3 /{Jo 


SAU 1 c0032_orf^5p 


12249 


S1M10000001E04 


1364 


SAf Ilft^OCA 


3o33 


SAU 1 cOOS 8__orf_5p 


12389 


S 1 Ml 000000 1E04 


1364 




3o lO 


b AU2c043 8_orf_6p 


12967 


S1MI0000O0IE05 


1365 


Q ATTI Ci'JQ'XQ 


3 /4 7 


#N/A 


#N/A 


S1M10000001E09 


1366 


SAT 1901 7S9 


3o3Z 


SAU2c043 6__ori_l 9p 


12963 


SIMIOOOOOOIEIO 


1367 


SAIJIOIO'^R 


3 /3 / 


#N/A 


#N/A 


SIMIOOOOOOIEI 1 


1368 




3yuo 


SAU3 c 1 298__orf_l p 


13085 


S1MJ0000001F02 


1369 


SAU101907 


s:^92i 
33 /H 


C A 1 T 1 A Art A f\ ^ Trt 

bAU 1 c004U_orf__79p 


12442 


Si Ml 0000001 F04 


1370 


SAli 100*^00 


3^3J 


SAU ] c0040_ori_90p 


12451 


SI Ml 000000 1 F08 


1371 


SAU 102437 


Si;70 
DO /M 


bAU lCvlU43_Ori_33p 


12695 


SI Ml 0000001 F09 


1372 


SATI101Q07 


33 /4 


SAU 1 c0040_orf_79p 


12442 


SIMIOOOOOOIFIO 


1373 


SAU 102609 




bAU 1 c0032_orf_5p 


12249 


SIMIOOOOOOIFII 


1374 


SAU 1090-10 




#N/A 


#N/A 


SIMIOOOOOOIGOI 


1375 


5AU102939 


5747 


#N/A 




SIMIOOOOOOI GO? 


1376 


SAU102939 


5747 


m/A 


#N/A 


S1M10000001G08 


1377 . 


SAU 102939 


5747 


#N/A 


#N/A 


SIMIOOOOOOIGIO 


1378 J 


i>AU 100300 


5253 ! 


5AUlc0040_orf_90p 


12451 


S1M10000002A02 


1379 1 


SAU102631 


5721 ! 


3AUlc0045_orf_94p 


12712 
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Clone 
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Gene SeqID 
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Genemarked gene 


full loncH-Tt 

luii lengin 

ORF 
Protein Seq 
ID 


SI MI 0000002 A09 


1380 


SAUI0I495 


5467 


SAUIc0037 orf 65n 


171^0 
l-^jOU 


S I Ml 0000002A 10 


1381 


SAU201810 


5335 






SIM 10000002A 10 


1381 


SAU202174 


5845 


SAU2c041'' orf 3n 


1 700n 


S1M10000002A10 


1381 


SAU301148 


5888 


#N/A 


fflN/A 


S1M10000002A12 


1382 


SAU200916 


5797 


SAlI2c037'^ nrf 4n 

\JJL\AJJ 1 J \}i 1 




S1M10000002A12 


1382 


SAU300455 


5872 




rrlN/A 


S1M10000002AI2 


1382 


SAU301620 


5899 


SAU^cl478 orf 7n 


1 1 AO 


SIM10000002B01 


1383 


SAU 102602 


5708 


SAU1c0037 orf 5n 

^i\\J Iwvx/J^ oil J|J 




SIMI0000002B03 


1384 




5371 


SAUlc0044 orf 77n 




SIM! 0000002B04 


1385 


SAU 10 1907 


5574 


SAUlc0040 orf 79n 




iij 1 XVA 1 \J\f\J\J\J\J^lJ\J J 




SAIII0186X 


5565 


SAU1c00"^6 orf 7'^n 




0 1 IVl 1 UUUVAIU^oUO 


IjO/ 


C ATf|AA|«7 


57^7 


0/\*J 1 COU*rV_ UiJ. 0 1 p 


1 'J AAA 


o 1 IVl 1 uuuuuuzou / 




C AT 11 AI-iOQ 




^ATTl^nO'352 r%rf <An 






1 ISO 

1 Joy 


J O 1 U 


552 ^^6 


o/i zci/ J i/o_on_zp 


1 T7^0 

127oy 


0 1 JVi J ULfUUVUZ X>l/jf 


1 '^SQ 


Q AT 17071 74. 


5Rd5 


QATT7r«OA17 /\»-f "Jt^ 


- - i2oy5- - 


O 1 IVl 1 VAilUUUv— I5U" 


1 "^RO 

1 JO!7 




3ooo 


ffjN/A 


•UVY/ A 


O 1 IVl I \J\J\J\J\J\/^D 1 I 


1 J-^V 




57R^ 


CATTl/^nn/l/l r»T-f O^Ar* 

o/\.U lCUiH-H_^OrT_ZjUp 


t OiCOA 

izoUU 


S 1 M 1 0000002C02 


1101 

1 J7 i 


CAT nniftio 




CAn7*»nififl «-k..f o** 
oAuzcu3Uo__ori_^-dp 


iz7oy 


S 1 M 1 0000002C02 


1391 




5Rd5 


QATT7»*A417 r»«-r 1*\ 


1 7fiO< 


S1M10000002C02 


1391 


SAinOl 148 




j<XT/ A 


'MKT / A 
ffN/A 


SIMI0000002C09 


1392 


SAU 101 752 


5577 


o/\ u 1 cuu*tu_jon__o J p 




S1M10000002C10 


1393 


SAU 103077 


5750 


^ATTlrOft'^O ni-f /L4r» 

icuujy__orr__*W'P 


1 7zlOC 


S1MI0000002C1 1 


1394 






CAT T7r'n7nj4 *\»^ 7»» 


IZ7Z7 


S1M10000002C1 1 


1394 


Q ATJ70275>1 


JO JO 


QAlI7/*01rtQ y^ff* 7« 

OA u-iCv 1 v7^ori__zp 


iZ /io 


S1MI0000002C1 1 


1394 


SAU203001 




CAT 17^0417 />i-f 1 








CAT y\(OfSi% 


5QAQ 


oAU jC 1 4Uo^Ori_4p 


13114 


SlMI0O0O0O'>Cl 1 


1394 




5010 


C Af T'lr^l /inft rti-f "2*^ 

oAu jc I ^uo_on__jp 


13 1 1 J 


S 1 M 1 0000002P 1 0 




cAHinio'^o 


J J / J 


o A U 1 CUU4 j^orl^ 1 o 1 p 


12j22 


S 1 M 1 000000'>DO 1 




^AlI101Qn7 


5574 






S 1 M 1 0000002002 




C AlTlfl07Al 


J J I o 


OAU1CUU37 on 46p 


1 1 ^ AO 


S I M 1 0000002D03 


1398 


C ATnfl7f>'?t 

O/^VJ 1 V/^OJ 1 


^^77 I 


o Au 1 cuu** J on__yHp 


f T7 1 O 


SIM10000002D05 


1399 




5R56 


CAT77^0'50/i /^rf 

o A u zcu J "o_^o ri_j p 




S 1 M 1 0000002D07 


1400 


SAUl 01657 




CATTl/»nA47 rti-f 17'5»» 




S1MI0000002D07 


1400 


SAU 101 653 


5504 


^ATIlrOOA7 r\rf 1 7 Ai-i 




S1M10000002D08 


1401 


SAU10165'> 




CAIll/*OOA7 rtrF 17'^i-k 




SIM10000002D10 


1402 


SAU 10293 9 


5747 


iTM/A 


fflN/A 


S1M10000002D12 


1403 


SAU 100952 


5358 


^sATIlrOOd'^ nrf 1 R7ri 




S1M10000002E01 


1404 


SAU101616 


5495 

J*t7J 


CAITlnOAAO r»rf 17rk 

o/\uiwUv/*tu on jzp 


1 7/117 
1Z**JZ 


S1MI0000002E02 


1405 


SAU'>00914 


5796 


^ATT7rO'l7'l r»rf 7rk 

o/\\j<^(i«\/j / J on zp 




S1M10000002E07 


1406 


SAU201810 


JO JO 


^AT17rO'?nJl orf 7n 
o/\w^cv/j\/o on zp 




S1MI0000002E07 


1406 


SAU202174 


5R45 

JO*T J 


CATr7r»0AI7 r*rf It* 

o/\uzcu4iz on jp 


1 7flQ^ 


SIM10000002E07 


1406 


SAU301 148 


JOOO 


Jfts3/A 
fflN/A 


ffl\/A 


S1M10000002E09 


1407 


SAU10015X 


59'^R 

J^JO 


OAU icv/u*fi/ on ov/p 




SIM10000002En 


1408 


SAU 102631 


5721 


SAUlc0045 orf 94p 


12712 


S1M10000002E12 


1409 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000002F01 


1410 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000002F02 


1411 


SAU301620 


5899 


SAU3cl478_oif.2p 


13140 


S1M10000002F04 


1412 


SAU102939 


5747 


#N/A 


#N/A 
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^'siidiidl IVCU gCllK 


lull length 

ORF 
Protein Seq 
ID 


S1M10000002F09 


1413 


SAU302513 


S906 


SA1Tlnl70Q /^¥-f 1t> 


13085 


S1M10000002F12 


1414 


SAUl 01907 

**** W I \J X ^ XJ 1 


S^74 


o/\U 1 cuu4U_ort__7yp 


12442 


S1M10000002G01 


1415 


SAU10291Q 


'^747 


ffiN/A 


#N/A 


S1M10000002G03 


1416 


SAUl 00608 


5297 


or\uicuuj*f on oyp 


12293 


S]M]0000002G05 


1417 


SATJ101Qn7 


DD /** 


b Au 1 c0U40_orf_79p 


12442 


SIM10000002G06 


1418 


SAUl 01 007 




U 1 COU40_OlT_7yp 


12442 


S1MJ0000002G07 


1419 


SAUl 0301 8 




■WXI/ A 

^^JN/A 


#N/A 


S 1 M 1 0000002G08 


1420 


SAUl 001 ^8 




oAU IC0U4l>_ori_o0p 


12443 


S 1 M 1 0000002009 


1421 


SAT 1109910 




#N/A 


#N/A 


S 1 M 1 0000002G 1 0 


1422 


QAU10149S 




a AU 1 c0037_orf_65p 


12360 


SIMIOOOOOO'^GI 1 




^ ATT 109910 


<7/l7 


#N/A 


#N/A 


S 1 M 1 0000002G 1 2 


1424 


Q ATT1019n7 


jj /4 


b AU 1 c0040_orf_79p 


12442 


SI Ml 0000003 AO 1 


1425 


Q A T 1901 SI 0 




OAT TO^A^ AO — C* r\ 

SAU2c0308_orf_2p 


12769 


SI Ml 0000003 AO 1 




C Ai 19091 74. 




S AU2c04 1 2_orf_3p 


12895 


SI Ml 0000003 AO 1 




C ATTlOl 14ft 


Dooo 


#N/A 


#N/A 


SIMl 0000003 A02 


1426 


^AT Tin 11^94 


J*»7/ 


bAU I c0040_orf_25p 


12429 


SI Ml 0000003 A03 


1427 


9ATT101759 




CATTI^AAAA ** 

b AU 1 cOO40_prf_85p 


12447 


S 1 M 1 0000003 A04 


1428 


C ATTlOllfiO 


^4 '5 1 
->43 J 


i>AU 1 c0044_orf_ 1 09p 


12555 


S 1 M 1 0000003 A06 






^4Uo 


O A T T 1 . A/\ yl C % ■% ^ 

5>AU i c0042__orf_l 1 7p 


12490 


S 1 M 1 000000'? A07 




c ATT1010n7 

1 U 1 7V / 


J J /4 


S AU 1 c0040_orf_79p 


12442 


1 M 1 ooonnn*? aor 




Q AT Tin901Q 


5747 


#N/A 


#N/A 


SIMIOOOOOO^AIO 


I 


o ATTinn419 


«'>*7 1 

jZ1\ 


SAU 1 c0040_orf_88p 


12450 


S 1 M 1 0000003 A 1 1 






D4o7 


SAU lc0037_orf_65p 


12360 


S 1 M 1 0000003 B06 






DjtO 


SAU 1 c0040_orf_l 08p 


12428 


S1M10000003B08 


1435 


OAT I1000S9 




SAU 1 c0043_orf_l 82p 


12523 


S1M10000003B09 


1436 


c ATTI0n771 




SAU 1 c0043_orf_49p 


12545 


S1M10000003B12 




CAT 11090/^0 




SAU3c0879_orf_lp 


13042 


SIMi0000003C06 


1438 


CATri09447 




SAU 1 c0045_orf_24p 


12685 


S 1 M 1 0000003C07 


1439 


CAT 11 Al 971 


j41 1 


SAU 1 c003 7__orf_90p 


12366 


S1M10000003C10 


1440 


SAT 11 01 907 

U i 1/ J 7v' / 


5574 


SAU I c0040_orf_79p 


12442 


S1M10000003C12 


1441 


SAU1010n7 


5374 


SAU 1 c0040_orf_79p 


12442 


S1M10000003D05 


1442 


SAUl 09919 


5/4/ 


#N/A 


#N/A 


S1M10000003D06 


1443 


SATI10199I> 


55<54 


SAU 1 c0040_orf_99p 


12456 


S1M10000003D08 


1444 


SAT J 100791 


^170 

5jzy 


SAU 1 c0028_orf_52p 


12188 


S1M10000003D10 


1445 


SAT 1 109499 


5ooo 


SAU 1 c0030__orf_22p 


12207 


S1M10000003E07 


1446 


SAT J 100964 

w/»VJ J W7VJ*T 


550J 


C A I f 1 ^AA^ A 

oAU 1 c0U44_orf_86p 


12641 


S1M10000003E09 


1447 


SAUl 01 907 


55 /4 


SAU 1 c0040_prf_79p 


12442 


S1M10000003E10 


1448 


SAUl 01 674 




SAU 1 c0044_orf_226p 


12594 


SIMI0000003EII 


1449 


SAUl 01 907 


j5 /'t 


oAU icuu40_ori_79p 


12442 


SI MI 0000003 F02 


1450 


SAUl 01 907 


55 /'f 


oAU Ic0(i40_orf_79p 


12442 


SIM10000003F05 


1451 


SAU10I099 


5561 


SAU I c0028_ori_9p 


12192 


S1M10000003F06 


1452 


SAUl 00 158 


^7'^Sl 
5z5o 


CATT1mAAj4A o o/\ 

SAU 1 c0040_orf_80p 


12443 


S1M10000003F07 


1453 


SATT200914 


5 /70 


Cat To— .a*?^"^ f «^ 

SAU2c0373_orr_2p 


12837 


S1M10000003FOS 


1454 


SAUl 02939 


5747 


#N/A 


#>J/A 

TriN//> 


S1M10000003F12 


1455 


SAU101360 


5431 


SAU 1 c0044_orf_ 1 09p 


12555 


S1M1000O0O3GO3 


1456 


SAU101907 


5574 


SAUlc0040_orf.79p 


12442 


S1M10000003G04 


1457 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


5 1 M 1 UUUUU03U04 1 457 


SAU202174 


5845 


SAU2c0412_orf.3p 


12895 
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Seqm 
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Gene SeqlD 
(protein) 


Geneniarked gene 


full lAnoth 
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Protein Seq 
ID 


^ 1 Ml ncionno'^CwCid 


1457 


SAinOl 148 


5888 


#N/A 




1 M 1 nnnnoo'^riOx 


1458 


SAT J1079'^Q 


5747 


#N/A 




O 1 IVl 1 V/\JUL/VU J VJ 1 


14SQ 


9A1I107Q'^Q 


5747 


#N/A 




S 1 M 1 0000004 A04 


1460 


SAU 102631 


5721 


SAUlc0045 orf 94o 


17717 


^ 1 M 1 0000004 A 0^ 


1 HU I 


9 AT 1100964 

0.r\w 1 uu7\/t 


5353 


9AUlc0044 nrf R6n 


17ft41 

A ^Ot 1 


91 Ml 0000004 A 07 




9A1 J700916 


5797 


SAlJ2c0373 orf 4n 




S1M10000004A1 1 


1463 


9AT 1100571 


5283 


SAUlc0044 orf 250d 


12600 


91 M 1 OO000O4 A 1 7 


14fvl 


9ATT1071'?7 


5605 


SAUlc0027 orf 19d 


12177 


o 1 ivi 1 m/uumif rsu J 


14^^ 


9ATr!07ftI0 


5714 


SAUIc0041 orf 53n 


12474 




i*fOO 


94171 070^0 


5597 


SAUlc0034 orf 51 d 


177Rft 


O 1 K ill A/I'D 


140/ 


CAT 11 070*^0 


S747 






S 1 M 1 0000004B05 


1 ACQ 


oAUlUUZ/Z 


S7S1 

J A, J \ 


CATT1r>001R nrf 7n 

o/\u 1 Cvu 1 o_ori_ /p 


171 A1 
1^141 


S 1 M 1 0000004B09 




O AT T1 A1 AT/i 

oAU 1U14 /O 




CAlTl/^0017 r*rf ftOn 


1 77 ^A 


S 1 M 1 0000004B 1 1 


14 /U 


CAT T1 A1 AO< 

oAU lUl*fy3 


J40/ 


C A T 1 1 /^OO'^ 7 rti-f ft^« 

1 cuvj /_ori_o jp 




S i M l 00UUU04i_0 1 


14 / 1 


C A T T 1 fV>^'X 1 


S771 


CAlT1r0045 rkrf 04n 
o/\U 1 CUV/4 J^OiT-_y4p 


17717 


o 1 M 1 UUUUUU4CU>i 


1 AT^ 


CAT TOA1 RIO 




o/\u-ici/juo_on zp 




O I iVl 1 UUUUUU'tV^UZ 


1 ^"77 
l**> /Z 


C AT T7n71 74 
o/\mZUZl /4 


Jo4 J 


CAT17r'OA17 nt-f "^n 


1 7RO^ 


0 1 IVl 1 UUUV/UU*f v^uz 


Iil77 
iH- /Z 


CATT^OI 1/lR 
o/\U^Ul 14o 


3ooo 


frIN//\. 


ifKJ/A 


9 1 Ml oooooodr'O^ 






^747 




ffxH/Jx 


9 1 M 1 0000004P0/> 


1474 


9ATI107RR'? 


S741 


CATTI/^OOii^ /\rf '^Rn 


17707 


<s 1 M 1 0000004P07 


147S 


CAT 1107010 


S747 
J /4 / 


^XI/A 
7rlN//\ 


ifTSJ/A 
irIN/r\ 


9 1 M 1 0000004P0R 




9ATT1014SS 


J4jO 


9ATTlr0O45 nrf 750n 


17ftRft 


9 1 M 1 0OOOOOdr'OR 


147ft 


9A1 170001ft 


^707 


CAT 17<*0'i7"^ nrf An 

O/WJ-^Cv^ / j_ori_4p 


17R1R 


^ 1 Ml ooftonOiir'no 
1 IVl 1 uuuuuu*f v^uy 


14 / / 


CAT 1701R10 
o/\UZU lOlU 


SRlft 


CAT17^'0'10R rtrf 7r» 

o/\.uzcujuo on__zp 


177ft0 


CI \if 1 onftOAOiir^no 

o 1 iVl 1 UUUUUU**l^l/5/ 


1/177 


CATT707174 
o/\UZUZl /4 


^R4S 


CATT7/*OA17 nrf 'Xr\ 


17RQ^ 


i3 1 JVi 1 uuuuuu*i\-^uy 


1 il'77 


C AT T'^AI 14R 


SftR8 


ifM/A 


i£KI/A 
?flN//\ 


0 1 JVl 1 ViUUUUU'rL* 1 U 


IH /o 


C AT I10T771 


^41 1 


C A T f 1 rOOl 7 nrf OOr» 


IZJOO 


o 1 IVl 1 UUUUUUf 1 u 


1 A7» 


CAT11017Rft 


54 Tl 

•/4i^ 


CAlTlr'OO'iA nrf ft7n 


17707 


Q 1 "KA 1 nonortAA/^ i o 




CAT 1'3n70'%1 




CAmr1^07 nrf lOn 


111^^ 
U 1 J J 


o 1 IVl 1 UUUUUU4\^ I z 


1 /170 
14 /y 


CAT 1107007 


S500 


CATT1/«OOAO nrf lORn 

o/\ u 1 CUU41/ ori__ 1 uop 


1 7A7R 
1Z4ZO 


ci M 1 nonnoOiirkn i 

o 1 iVl 1 UvUUUUHl^U 1 


14oU 


C AT TlOl'501 
oAvJ lUl JUI 


■^A1ft 
j4 1 0 


CAlTlnOAAA nrf 1 1 An 
o/vU 1 CtrU44__On 1 1 4p 


I Ljjq 


9 1 M 1 OO000O4T^0 1 


14ft0 
140V/ 


CAT T101'?07 
o/\U lV/1 JUZ 


SAl 7 
j4 1 / 


C A T T 1 rOOilA nrf 1 1 Sn 

OiWj X cuu44^on__i 1 jp 




S 1 M 1 0000004n0^ 


14R1 


CAT 11 07*100 


SftS7 


CAIIIrOO'1'1 nrf IRn 


177ft0 


S I Ml 000000400"? 


14R1 

J *tO I 


9ATr70l'^l'? 


SRIO 

JO X\J 


CATr7r04tR nrf Rn 


17005 


9 1 M 1 0000004 no4 




9AH101R07 


5547 


CATIlrOO'^7 nrf 7ftn 


1 77"^ 1 
IZZj 1 


S 1 Ml 0000004r)04 




9AT1101R0R 


554R 


9ATllr00'?7 nrf 77n 


1 7717 


S 1 M 1 0000004D06 


1483 


9ATJ701571 


5R74 


CATI7c0447 orf 17n 


17007 


S 1 M 1 0000004n07 


14R4 


CAT I701R10 




CAn7rO'10R nrf 7n 


1 77ftO 


S 1 M 1 0000004D07 


14S4 


CAT 1707 174 


5R45 
Jot J 


9AT17r0417 nrf "^n 


17R05 


S 1 M 1 0000004r>07 

1 IVl 1 WW V\/*Tl./\/ / 


14R4 


9AT 1*^01 14R 

Oi^U Jvl l*rO 


5RRR 

JOOO 






91 M 1 0000004riOR 


14SS 


9Ain00414 


5770 


9ATTlr0077 nrf 74n 


1714R 

IZ A to 


S 1 M 1 00000040 1 0 


14Rft 


9AT1101'^ft5 


54*^7 


CATIlrOOAA nrf 117r» 
o/wj X vwtt^on 1 1 ^p 


1755ft 


S 1 M 1 00000040 1 1 


1487 


9AT 1101^4^ 


5474 
jt / 1 


CAT 1100017 nrf 117n 


1714R 


SIM10000004DI2 


1487 


SAU101546 


5475 


SAIJlc0037 orf 1 3 In 


12349 


S1M10000004E03 


1488 


SAU101371 


5435 


SAVlc0033_orrj7p 


12275 


S1M10000004E04 


1489 


SAU102602 


5708 


SAUlc0032_off_5p 


12249 


S1M10000004E06 


1490 


SAU101791 


5532 


SAUlc0032__orf_12p 


12216 


S1M10000004E07 


1491 


SAUl 01476 


5459 


SAUlc0032_orf_69p 


12254 
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PCT/USOl/09180 



Clone name 


Clone 
SeqID 


FathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


i full lonfr#-K 

j luli lengiii 

ORF 
Protein Seq 
ID 


S1M10000004E1I 


1492 


SAU 102939 


5747 




#XT/ A 

wW/A 


S1M10000004E12 


1493 


SAU101996 


5584 


SAUlc0n40 nrf OOn 


lz43o 


S1M10000004F01 


r494~ 


SAU101039 


5373 




Iz5z2 


S1M10000004F02 


1495 


SAU100157 


5237 


SAUlc0040 orf XI n 


lZH'f4 


S1M10000004F06 


1496 


SAU201611 


5825 




IZV73 


S1MI00OGGG4FO7 


1497 


SAU 102764 


5734 


SAUlcO(144 nrf Sfin 


IZOZD 


S1M10000004F08 


1498 


SAU101807 


5547 


SAUlcOO'?? nrf 


izzj 1 


SIM10000004FOS 


1498 


SAU101808 


554S 


nrf "yin 


12232 


S1M10000004F09 


uW 


SAU201810 


5836 


^JnL\J^\f\}D\Jo on 


12769 


S1M10000004F09 


1499 


SAU202174 


5845 


o/\uxcu*fiz on jp 


12895 


S1M10000004F09 


1499 


SAU301148 


5888 




#N/A 


S1M10000004F12 


1500 


SAU101652 


5503 


^ATTi onnj.7 ni-f ioi« 


12492 


SIM10000004G01 


1501 


SAU20I810 


5836 




12769 


S1M10000004G01 


1501 


SAU202174 


5845 


^ ATT7r«A/11 riff* 1« ' *" 

o/\ 1 z on jp 


12895 


S1M10000004G01 


1501 


SAU301148 


5888 




»N/A 


S1M10000004G02 


1502 


SAU102939 


5747 




#N/A 


S1M10000004G03 


1503 


SAU 102449 


5674 


OrvU 1 CULH- J ^On ZZp 


12677 


S1MI0000004G05 


1504 


SAU101907 


5574 


o/\uicuu^u on /yp 


12442 


S1M10000004G06 


1505 


SAUl 02939 


5747 




#N/A 


S1M10000004G07 


1506 


SAU 100964 


5363 


AT T1 r^AfldA r»fF fii^M 

u 1 cuuH*#_on_^oop 


12641 


S1M10000004G07 


1506 


SAU 100965 




oAU i CUU44__0n_o7p 


12642 


S1M10000004G09 


1507 


SAU101869 


■J 


o/v u 1 cuu J o__ort_j24p 


12321 


S1MI0000004G12 


1508 


SAU 100497 




o/VU i CuU I o_ort_3p 


I2I40 


S1M10000005A01 


1509 


SAU201810 




o/vuzcujUo on zp 


12769 


S1M10000005A01 


1509 


SAU202174 


5845 


^AT T9/«A/ll O **ff 'iw* 

o/\(jzcuH 1 z__on_jp 


12895 


S1M10000005A01 


1509 


SAU301148 


5888 


JiXT/A 


#N/A 


S1M10000005A03 


1510 


SAU101090 


5380 


1 cuuzo_on_op 


12191 


S1M10000005A05 


1511 


SAU 102939 


5747 




#N/A 


S1M10000005A06 


1512 


SAUl 02939 


5747 




#N/A 


SlMl 0000005 A07 


1513 


SAU 100952 


5'?5R 


o/\.u I CUlW-j_on__i <$zp 


12523 


S1M10000005A08 


1514 


SAU201810 




o/\tjzcujU6_on zp 


12769 


S1M10000005A08 


1514 


SAU202174 


584S 


^AITOr'AAlO 1»% 

o/^uzcu'^ 1 ■^_on__jp 


12895 


SI Ml 0000005 AOS 


1514 


SAU301148 


5888 




#N/A 


SI Ml 0000005 A09 


1515 


SAU 103038 


5757 




#N/A 


S1M10000005A10 


1516 


SAUl 01239 


5402 


^■r\ Kj \ cuu^** on 1 Dp 


12570 


S1M10000005A10 


1516 


SAU101240 


5403 


^ A n 1 cCiCiAA orf 1 
o 1 cuvi*f *t on iop 


12573 


SlM10000005Ail 


1517 


SAU100964 


5363 


^ATTI r>nAA^ orf C^fk 

ijewj 1 cuvKf i-^^on^oop 


12641 


S1M10000005B02 


1518 


SAU 102527 




^ AT r 1 f*nn'?'> oi-f Or* """" 
lj/\u I cuujz ^on yp 


12260 


S1M10000005B04 


1519 


SAUl 01 545 


5474 




12348 


S1M10000005B07 


1520 


SAU201810 


5836 


^Al 19 rfl'^nR nrf Or* 


12769 


S1M10000005B07 


1520 


SAU202174 


5845 


QATTOonAtO orf Irs. ~' 
j/\L> zcuH 1 z___on J p 


12895 


S1M10000005B07 


1520 ! 


3AU301148 


5888 


rr rN//\ 


#N/A 


SIMI0000005B08 


1521 J 


5AUI01907 


5574 1 


^ A f r 1 r^rtflAA orf TQwx ' 

j/\ u i cuu*ny_on / y p 


12442 


S1M10000005B09 


1522 : 


SAU 102422 


5666 


SAUlc0030_orf_22p 


12207 


S1M10000005B12 


1523 J 


SAU 102284 


5635 : 


5AUlc0038__orf_5p 


12389 


S1M10000005B12 


1523 i 


SAU201469 


5816 ! 


5AU2c0438_orf_6p 


12967 


S1M10000005CO1 


1524 t 


5AU201810 


5836 ! 


3AU2c0308_orf_2p 


12769 


S1M10000005C01 


1524 i 


5AU202174 


5845 i 


3AU2c0412_orf,3p 


12895 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full lenoth 

ORF 
Protein Seq 
ID 


SIM10000005C01 


1524 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000005C05 


1525 


SAV101869 


5566 


SAUJc0036 orf 24p 


22321 


SIM10000005C06 


1526 


SAU 100885 


5348 


SAUlc0038 orf 38p 


12376 


S1M10000005C09 


1527 


SAU302513 


5906 


SAU3cl298 orf Ip 


13085 


S1M10000005C11 


1528 


SAU101495 


5467 


SAUlc0037 orf 65p 


12360 


SIM1000Q005D01 


1529 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000005D02 


1530 


SAU102007 


5590 


SAUlc0040 orf 108p 


12428 


S1M10000005D03 


1531 


SAU101907 


5574 


SAUlc0040 Off 79d 


12442 


S1M10000005D04 


1532 


SAU101545 


5474 


SAUlc0037 orf 132p 


12348 


SIM100OOOQ5DQ4 


1532 


SAU 1 01 546 


5475 


SAUIc0037 orf 133d 


12349 


S 1 M 1 0000005D05 


1533 


SAU 100964 


5363 


SAUlc0044 orf 86d 


12641 




1534 


SAU101545 


5474 


SAUlcOO*?? orf I'^^n 


X^JfO 


S 1 M 1 0000005D06 


1534 


SAU101546 


5475 


SAUlc0037 orf Hln 






1535 


SAU 1 01 869 


5566 








1536 


SAUI01624 


5497 




19490 


S 1 M 1 0000(X)5D09 


1537 


SAU101752 


5522 


SATJlc004n orf RSn 


1 ^H*r / 


S1M10000005D11 


1538 


SAU 100 158 


5238 


SAIIlc0040 nrf ROn 


1 944^1 


S1M10000005D12 


1539 


SAU 100964 


5363 


SATIlrnft44 orf Rfin 

ijfX U X v*T^ Ul 1 OOp 




SIM10000005EOI 


1540 


SAUI 00542 


5288 


SAUlc004'? orf 21 On 


I2^^9 


SIM10000005E02 


1541 


SAUl 02631 


5721 


SATTlcflfUl^ orf 04n 


19719 


S1M10000005E05 


1542 


SAU201810 


5836 


SAU2cO'^08 orf In 

O^^U^bfV/ JvO v/ix ^p 


X mm /07 


S1M10000005E05 


1542 


SAU202174 


5845 


SAU2c041'' orf 5n 


12895 


SIMI0000005E05 


1542 


SAU30n48 


5888 


#N/A 


M'HIA 


SIM? :)000005E06 


1543 


SAU 10293 9 


5747 




if7\I/A 


S1M10000005E07 


1544 


SAU 102939 


5747 


#N/A 


iilSl/A 


S1M1000000SE08 


1545 


SAU'>01810 


5836 


SAlI^cO^OR orf 9n 


i97/;o 

X^/07 


S1M10000005E08 


1545 


SAU202174 


5845 


SAU'>c(kll2 orf '^n 


1980S 


SIM10000005E08 


1545 


SAU301148 


58S8 


#N/A 




S1M10000005E10 


1546 


SAU 102939 


5747 




ifM/A 


S1M10000005E11 


1547 


SAU 1003 81 


5265 


SADlcOni'^ orf On 


19971* 


S1M10000005E12 


1548 


SAU 102939 


5747 


#N/A 




SIMIQ000005F02 


1549 


SAU 1 00964 


5353 


SArJ1cfl044 orf ^?^n 


1 9/i4 1 
I ZOf 1 


S1M10000005F02 


1549 


SAU 100965 


5364 


SAnicO(V14 orf R7n 
kj^^u X v\/\/*T*T vrx o / p 


19649 


S1M1O00OOO5F03 


1550 


SAU 100793 


5329 


SAIIlcOOlR orf ^9n 


1 91RR 


S1M1OO0OOO5FO3 


1550 


SAU301433 


5895 


SAU3cl420 orf 2n 


U 1 1 o 


S1M10000005F04 


1551 


SAU102044 


5593 


SAUlc0039 orf 65p 


12414 


SIM10000005F04 


1551 


SAU 1 02046 


5594 


SAU1c0039 orf 66d 


1 24 1 5 


S1M10000005F04 


1551 


SAU201961 


5840 


#N/A 


#N/A 


S1M10000006A03 


1552 


SAU201810 


5836 


SAU2c0308 orf 2n 


12769 


SI Ml 0000006 AOS 


1552 


SAU202174 


5845 


SAU2c04n orf 3d 


12895 


SIM100000U6A03 


1552 


SAU30II48 


5888 


#N/A 




S1M10000006A04 


1553 


SAU 101271 


5411 


SAUlc0037 orf 90d 


12366 


S1M10000006AOS 


1554 


SAU101807 


5547 


SAUlc0039 orf 26o 


12231 


S1M10000006A05 


1554 


SAUl 01 808 


5548 


SAU 1 c0032_orf_27p 


12232 


S1MI0000006A07 


1555 


SAU100952 


5358 


SAUlc0043_orfll82p 


12523 


S1M10000006A08 


1556 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000006A08 


1556 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006A08 


1556 


SAU301148 


5888 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full lAncrfh 

ORF 
Protein Seq 
ID 


S1M10000006A10 


1557 


SAU201S10 


5836 


SAU2cO*?08 orf 7n 


1 77/CO 


S1M10000006A10 


1557 


SAU202174 


5845 


SAU2c0417 Off 3n 


1Z073 


S1M10000006A10 


1557 


SAU301148 


5888 


#N/A 


ASlSl/A 


S1M10000006A12 


1558 


SAUl 01907 


5574 


SAUlc0040 nrf 7Qn 


1 9A2I9 


S1M10000006B02 


1559 


SAU 100741 


5318 


SATIl/^OO'^0 nrf 4Rn 


iz4i/y 


S1M10000006B03 


1560 


SAUl 07631 


5721 




1 971 7 


S1M10000006B04 


1561 


SAU201810 


5836 


SATI7rn'^0R rvrf 9n 


1 97/CQ 


S 1 Ml 0000006R04 


1561 


^Al 1207 1 74 


5R45 


^ATT9r«fl>117 /^i-f 


12895 


S 1 Ml 0000006B04 


1561 




5RRR 


^TKT/ A 

*FIN/A 


JTKI i A 

#N/A 


S I M 1 0000006B07 


1562 


SAX J 1070 SO 


55Q7 


OATH r«nm/i r-kt-T < 1 
o/VU i CUU j4 On Dip 


12280 


S1M10000006B10 


1563 


SAIJ1017Q1 




oAU 1 cou jZ_ort_ 1 wip 


i22lo 


S1M10000006B11 


1564 


SAUl 01365 


5417 


OAU lCUl/*f4_on__ J l<Jp 


12d5o 


S1M10000006C02 


1565 


SAU 102939 


5747 




jIXT/ A 


S1M10000006C04 


1566 


SAUl 077 R7 




o/vuicuujo on /p 


1 7"2QO 


S1MI0000006C06 


1567 


SAU 102486 




icuujy_jori_7jp 


1242U 


S1M10000006C06 


1567 


SAU 102487 








SIM10000006C07 


1568 


SAUl 001 57 


5237 


^ATTTofVlztn /\rf Rlrfc 

i ciA/^u on oip 


12444 


S 1 M 1 0000006CO& 


1569 


SAT 1 1 02Q3Q 


5747 




•MXT/ A 


S 1 M 1 0000006C 1 0 


1570 


SAU201R10 




o/\.U-^CUjUo__On__zp 


i27oy 






c AlT9n71'7A 




oAUzCU41z ort 3p 


12895 




1 S7ft 


O ATT'^01 1 4.R 


5RRR 


-WXT/ A 

ffN/A 


#N/A 


s 1 Ml floonofti^nn^ 

O 1 IVl 1 ViUV/v/ViUUl^V/^ 


1 5171 

U / 1 


d/\.U lUV/OUo 


59 Q7 


o AU 1 CU034__On_pi/p 


12293 




1 S79 


C ATT2ni 1/) 


J 5 JO 


oAUZCUJU5_On_2p 


12769 




1 <i77 






o AU-icu4 1 2_orr_ip 


12895 


S 1 M 1 0000006D05 


1 ^72 




5RRR 


•MX!/ A 

*FN/A 


JIXt / A 

#N/A 


S 1 M 1 0000006D06 


1573 






CAT TO^^AI AO ^wmC 

aAUzCU30o_Ori_2p 


12769 


S 1 Ml 0000006D06 


1573 


Q AT 12071 7d 


5R45 


CATT7/»#Vlt7 

oAUZCU4 1 j.__^on_jp 


12oyD 


S1M10000006D06 


1573 




5RRR 


JiXT/ A 

fflN/A 


-WXI / A 

#N/A 


S 1 M 1 0000006D07 


1574 






oAU 1 CUUj '__0ri__D7p 


12356 


S 1 Ml 0000006D08 


1575 


SAT n 070*^0 


5747 


■tfXT/ A 
JFJNI/A 


#N/A 


S 1 M 1 0000006E02 


1576 


SATI701R10 




o A U ZCU J uo_ort_2p 


12769 


S 1 M 1 0000006E02 


1576 


SATT207174 




OAUZCU4 1 2_on_jp 


12895 


S 1 Ml 0000006E02 


1576 


SAU301 1 48 


5RRR 


ffJN/A 


JIXT / A 

»N/A 


S1MI0000006E03 


1577 


SAUl 00275 


5759 


O/vU 1CUUjO__OIT_i Dp 


12314 


S1M10000006E04 


1578 


SAU 101 777 


5577 


o/\u JCUU3 / on_jyp 


12352 


S1M10000006E07 


1579 


SAU20IS10 




o/\ u jicu juo^on__^p 


12 /oy 


S1M10000006E07 


1579 


SAU'>02174 


5R45 


^ATT9r»n419 rtrf Irk 


i2oyD 


S1M10000006E07 


1579 


SAU301 14R 


5RRR 


fflN/A 


■WXT/ A 

ffN/A 


S1M10000006E08 


1580 


SAU 101 793 


55'^4 


^ATIIfnn'^9 nrf 1At% 

o/\ u 1 CUU3 z___ori 1 4p 


1 77 1 0 

1221 0 


S1M10000006F01 


1581 


SAU101R69 


5566 


QAT 11 r«nn^6 nrf OAn 
1 CllUjO__On__^44p 


12321 


SIM10000006F02 


I5S2 


SAU201469 


5R 16 
to 




12yo7 


S1M10000006F03 


1583 


SAUl 02294 




RAT 11 r-nnAA nrf 9RRr» 


1 O/i 1 A 

l2oiU 


S1M10000006F03 


1583 


SAU3010R0 


5RR5 


RATT'^r>19R7 nrf Irk 


13Uo3 


S1M10000006F04 


1584 


SAU 100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S1M10000006F06 


1585 


SAU 101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000006G02 


1586 


SAU101833 


5555 


SAUlc0038_orf_34p 


12373 


S1MI0000006G03 


1587 


SAUIOI400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000006G05 


1588 


SAU10Q275 


5252 


SAUlc0036_orf_15p 


12314 
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Clone nsMtnc 


Clone 
SeqID 


PatboSeq \jocus 


Gene SeolD 
(protein) 




ORF 
Protein Seq 
ID 




1589 


SAU201 S71 




SATT9r0447 orf 17n 




S I M 1 (XHK)(H>(>ri()7 


1590 


SAII101617 


5493 


SATnr0044 nrf 7n 


1 7 AIT 


S ) M 1 (M )nO( i( M 

O i .* 1 1 Wl/l/l "A Fl»\.* \ ' / 


J 590 


SAT I7D'?04S 


JO J 1 


SATI9/'0104 /-»T-r 7r» 
O/^ UZCI/J74__C/jT__ / p 


izooo 




1 J7 1 


SATT10'>Q'?Q 

O/^VJ 11/ •^7 J 7 






In/A 


O i 1*1 1 \J\.*\J\J\J\J\J\j 1 Vl 


I 


c ATT109609 
o/\ IJ I U^Ov^ 


S70R 


QATTlr«00'l9 rt-rT ^ii 




S 1 M 1 000(10060 1 1 

O 1 1* 1 1 VWVi V/v/V/wvJ 1 1 


1 j-yj 




S4S0 


SATT1f<00'7fi rtr-f 40n 

o/vu 1 cuv/J o on 4up 


1 TITO 

izj vy 


S I N/l KKJOOOClTAO'' 

O 1 |VI 1 \J\J\J\.l\*\J 1 f\\J^ 




SAT TI070^Q 


S747 




tflN/A 




1 SO^ 


T1016<^'^ 
o/\ U J 1/ 1 OjO 


SS04 


SATTlr'0049 nri' 194r* 


1 94Q7 


^ 1 M 1 nooni M 17 uo'> 


1 




56^0 


SAT11/«O04O ni-f ^fin 
o/\U lCUU4U_Ori^Jop 




o 1 ivl 1 lAIUvAA^ / DU* 


1 ^QA 
i J70 


Q AT T707ft7'> 


JO J*T 


SATT9r^O'^0'^ ni-f An 

D/\uzcuj7j on^op 


1 9fiAA 

IZooo 


Q 1 Kyf 1 niUU^y)'71t 1 t 
o 1 M 1 UUtKAiU /U 1 1 


1 ^Q7 

1 jy / 


c ATl10147#i 


S4^0 

J*IJ7 


CATT1/>00'19 r^T-f AOn 
o AU 1 CV/\/JZ__On__07p 


1 zz j4 


o 1 iVI 1 UlKX/UU /l.U_ 


1370 




^747 


Jixj/A 
TflN/A 


jiXT/ A 
fflN/A 


b 1 M 1 UUliU007t IM 




CAT T1 AAAOQ 


^9Q7 


CATTl/NnOl4 AOn 
oA U 1 CUUj4_OIT_07p 


Izz^j 


S llVl 1 0O()0UO7L.u5 


loUU 


C AT 11 OOl <Q 


^71» 
jZJo 


o AU 1 CUU4U_ori_oUp 


12443 


S 1 M 1 0OUU007LUO 








o A U 1 clAl4z_orr^ 1 z3p 


12492 - 


dK4 i /M\f\t \t kn 7/ "fX 

oIM lUOUUUU /CU / 


I 


oAU lUlZOO 


j4Uo 


bAU i C0U4z__Ori_l 1 7p 


12490 


o 1 m 1 vA/vA/UU /CUo 


lOLrJ 


o A T Tl ni 71 7 


JJ i J 


b AU 1 CUV i o_orr_ 1 op 
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1 Al O 
JO lU 
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#N/A 
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oAU icUOzj_ori__l Ip 


12152 


S 1 M 1 0000007K(U 


1 A1 ^ 


SAT 1101 A01 


<4A4 
340*1 
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SAT 79070^0 
0/\ U ZuZ7^U 
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SAT I10901Q 


D /'* / 


ff IN/A 


*f N/A 


S 1 M 1 0000007F 1 




SAT n09Q^0 


^747 


ff N/A 


^N/A 


S1M10000007GO"* 


1621 
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SAU101476 
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#N/A 


#N/A 
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12442 
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1647 
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SAU 1 c0044_orf_40p 
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C 1 Kyfl AAAAAAOITAO 
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OAT TO A 1 O 1 A 
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1654 
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C 1 XjT 1 AAAAAAOC1 A 

o 1 M 1 OOOOOOor 1 0 


io5j 
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OAT /\ A/\^ C ^ 

SAU2c0407_ori_5p 
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C A T Tl Al 
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AA 
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1668 


SAU 101 159 
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12366 
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1674 
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SAUlc0030 orf 18p 
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5522 
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S 1 M 1 0000009C06 
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SAU 100658 
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1684 
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5547 
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SAU 1 003 55 
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SAU 100799 
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5510 
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SAUlc0045 orf 250d 
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SAU 101572 
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12164 


SIM10000009F05 
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SAU1c0040 orf 85 d 
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I2Joo 


o 1 ivi 1 UVAAAI 1 1 /\U*# 


1 99-^ 
1 /ZD 


c ATTim70l 


Jj jZ 


CA¥Tl#*An'59 A.v-f' 19^ 

oAU i CUUj 2,_ori__i 2p 


12216 




179A 


CATT101S74 


5Aft#; 


CAT 11 r>AnAi4 915*» 
O AU 1 CUU44__0ri_Z 1 Dp 


1 '^COO 

125&0 


dllVllUUUUVII lAUO 


1 /ZO 


QATT1ftl^7S 
o/\iJ lUI^ /D 


J40/ 


dAU 1 cU044_ori_Z 1 4p 


12589 


O I IVl 1 UUUUU 1 1 151/ 1 


1 999 




C7/IA 

0 /40 


SAU 1 c0u32_orf_4p 


12242 


O 1 IVl 1 VA/l/UV/ 1 1 Dl/_ 


\ 99C 
1 /ZD 


Q AT 11 ni 




bAU 1 C0U37_ori_ 1 2op 


12344 


O 1 IVl I lA/UliU 1 1 13w J 


1 990 


C AT T1 m fiAO 




SAU 1 C0044_ori_l 48p 


12567 


s 1 M 1 nnnnn 1 1 unj 


1 97ft 


C AT T1 ni ^94 


j4oO 


oAU 1 CU044__ori_2 1 3p 


12588 


S 1 M 1 00000 1 1 WiXi 

»J 1 IVl t \f\J\J\J\J 1 1 |.>l'*t 


1 9in 


QAT Tl ni ^9^ 


j4o/ 


CATTI^AA/lyf 1 >1 ^ 

o A U 1 CUU44_ori__2 1 4p 


12589 


SI Ml 000001 IHOS 

^ A IVA A WW\/ i ■ IJVJ 


1711 


CATI2ft001A 


^900 


oAuzcuj /5_ort_yp 


12S42 


SI Ml 00000 1 iroi 


1 7^9 


c Al Tl ni A47 


J4JH- 


C A T T 1 1^ A>l C O il >l 

oAU 1 CUU4j_Orl_244p 


12683 


SIM 1000001 IPOS 


1 1'VX 
1 /^J 


Q A 1 T 1 nnAi9 
o/\U 1 UU*f JZ 


^991 
JZ / 1 


CATTI^AAylA OO^ 

bAU 1 COU40__ori_oop 


12450 


SI Ml 000001 IPOS 




CATT2n97S/> 


jojZ 


CATT9oAi49A In 

OAUZCU4 /u_ori__ip 


13027 


S I M 1 00000 1 1 COf% 


1 7"? J. 


CAT rtn9i^n 


3C>4y 


oAU lCUU4ll^ori_^3op 


12433 


s 1 M 1 00000 1 1 nn i 

O 1 iVl J \J\J\J\J\J J J LJU 1 


1 7^^^ 


C AT Tlftl901 


3414 


CATI1aAA/1/I 

oA U J CUU44_ori_0 1 p 


12631 


s 1 M 1 00000 1 1 no") 


17"^^^ 
1 / j\j 


CATlinOAIA 


^99n 
/U 


CATT1«AAT> O/l^k 

oAU 1 CUUzZ_ori__Z4p 


12148 


siMioooooi inai 


1717 


CAT 11 022 Rn 


^^19 
jOjZ 


o Au 1 cuu J <>_on__jp 


12378 


SI Ml 000001 ii:)Of> 


1718 

1 / JO 


CATTl n9049 


J / 4o 


C A T 1 1 f^(\(\1 ^ <-k*-f 1 A^n 

o A U 1 CUU J j_ori_ 1 U 3 p 


12296 


SIMIOOOOOI lEO** 

A 4«A A Www A A A.-'Vte 


1710 


CAT71010/=t/^ 


J jOl/ 


CAT71r»A09C r^T-f /fin 

o A U i CU U2 o_ori__4 1 p 


I2T86 


SIMIOOOOOI 1E03 


1740 


CAT Tiniftl9 


iCAOO 
j4yj7 


CATllrxAAlO In 

oA u J cuu J y__or j_3p 


12407 


SIMIOOOOOI 1E04 


1741 


SAT 11 01 ^79 


j*»o'r 


Q A T T 1 /« A A/i A o«-P 9 1 1 n 
oAU lCUU44___0n__2 lip 


125oo 


SIMIOOOOOI IFOI 


1747 


C ATTinil/^^ 


j4jZ 


o AU 1 CUU44_0ri_ 11 2p 


12556 


SIMIOOOOOI IF03 


1743 


SAT J 1021 SO 


5^0 


oAU lCUU4U__On___jOp 


12433 


SIMIOOOOOI IF04 

• !▼* A W WV AAA 


J 744 


^ATIlOl 


5185 

J JOJ 


oAU JCi/i/jO__ori_i 1 p 




SIMIOOOOOI 1F06 


174S 


CATTIOMRI 


j*fOU 


oAU 1 cuu 1 5__orf_yp 


1 01 OA 

12130 


SIMIOOOOOI 1F06 

w» a i»» t uv wv III w 


I f*TJ 


CATTim4.R2 

O/T.^ IvltO^ 


j40 i 


C A T 1 1 /*AA 1 < /-»»>f 1 An 

o A u 1 CUU 1 j__ori^ 1 Up 


12123 


SIMIOOOOOI IG01 

^ * A X/VrWV^ A A A 


1746 


CAT 1101 4f>S 


JofO 


CAIIlr'1il90 r>.r€ /In 

^Au jc 1 4zy^on_4p 


13 121 


SIMIOOOOOI 1G03 


1747 


SAU3 02626 


5907 


SAU3cl367 orf 3d 


13105 


SlM100000nG04 


1748 


SAU101271 


5411 


SAUlc0037_orf.90p 


12366 


S1M10000011G05 


1749 


SAU102350 


5649 


SAUlc0040_orf_36p 


12433 


S1M10000011G06 


1750 


SAU102298 


5641 


SAUlc0045_orf_42p 


12705 


SIMIOOOOOI IHOl 


1751 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 
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Gencmarlcefi sfine 


full lAnn4l* 

lull icngin 

ORF 
Protein Seq 
ID 


SI Ml 000001 1H05 


1752 


SAU 100412 


5271 


SAIIlr0n40 Arf 88n 

^n.\J 1 LpUU*tU Uli OOp 


1 7A^A 


5;]M70onooi iho'? 


J 752 


SAI J20275<5 


5852 


SATJ7rft<170 nrf In 


1 '2A77 


SlMl 000001 IH04 


1753 


SATI7fi0914 

O/Ti U<tUU^ J^ 


57Q0 


SATT7r0175 nrf On 


1 7fi/17 


S 1 M 1 00000 1 2 AO'' 


1754 


SAIJI 02511 


JU7J 




Tf IN/A 


SI Ml 000001 '7A07 


1754 


Q AT 11 07514 




tr IN/ A 




SIMI 000001 2A0^ 


1 755 




5217 


CA7 71/^0040 /-irf 8 In 
cuu^u \jri oip 




SlMl 000001 2 AOR 


1756 


SAlT101<=ilO 


54Q8 


CATIlrOOlQ nrf 4n 
o/\u iv.uuJ~ on Hp 


1 7 A 1 A 


SI Ml 000001 2 A08 


A / JO 


SAl 11001 5f» 


58fi7 


SAlllrOftOQ nrf 7n 
o/\wjcuou7 on zp 


•1 1f\'X/i. 


SlMlOOOOni^AOQ 


1 1 J t 


C ATlin715fi 


5li57 

•JO^Z 


CATTlrOn4n nrf 41n 
1 i;uu*»v_jori^'r i p 


'1Z4JO 


o 1 lYl 1 \j\j\J\J\J 1 Z/V 1 1/ 


1 /JO 


C A T 7 f 0 1 7/?/» 
o/\.lJ lUIZOo 


5408 


CAr7l/»OrL17 nrf II7n 


1 7/lQA 




1750 


o/\.U 1 UU37U 


57^7 

JZU / 


ii>J/A 


IN/A 


ciiixi riAAAm o All 
olMiUUUUUlZAl 1 


1 fjy 


CAT T*>nAn7ft 


5771 


u zcu 1 ^ j_orr_ i p 


17771 

Iz/zl 


O 1 X X 1 AAAA A 1 on A 1 

olMlUUUUUlZUUl 


1 /oU 


C AT Tl AA7^1 




CATTIfHAA'J^ r\rf ^Or\ 

o Au 1 cuu3D_ori_jyp 


IZJJ J 


C* 1 IV Jfl AAAAA1 OOAC 


1 /ol 


C A T Tl Al ^71 
oAU lUl J /3 


^Afi< 


CATTl/^AA/l/l f\wf 717*x 
oAU 1 CUu44_0ri^Z 1-Zp 


lz3o7 


SlMlUVOUOl^uUo 


1 /oz - 


C A T Tl A'7'5CA 




Cyifri^AA/IA Idl.t^ 

oAU 1 C0u40__0rt_Jop 


12433- 


O 1 1V>f 1 AAAAA1 'ITJ A"? 


1 /OJ 


bAU 1 til 5 14 




CATTImAA^O I'Im. 

oAU lC0032_0n_ Jzp 


12237 


C 1 \A 1 nAr>f\A 1 1Tif\'7 
o 1 iVL 1 UUUUU 1 ZoU / 




C ATTl ni CI ^ 
oAU iUloi J 


J JJZ 


o A U 1 CuOi 3 p 


izz3o 


0 1 iVl 1 UUUUU 1 ZD 1 1 


1 7#;a 


CAT Tl no^^i 

oAU iUZODl 


joyo 


CATTI^AAylC OAil^ 

oAU lCUU43_Orl_zUop 


12672 




17^5 


CATf iniA^2 

OrVU 1 U 1 0 JZ 


550Q 
J3U3 


oAU 1 CUu4z^Ori_ 1 z Jp 


iz4yz 


S 1 M 1 00000 1 2ro'^ 


1 / OU 


C AT Tl 0077/> 

<J/\\J 1 UU / /u 


^177 


CATTlr'AA/fl r\y-f 7'1*» 

oAU i CUU4 l__Ort_ /zp 


iZ4oz 


S 1 M 1 00000 1 2P04 


17^7 
1 /o/ 


C A III 0077/^ 
o/\u iUU / /o 


<177 
JJZ / 


CATT1r«AA/l1 7'1»% 

oAU 1 CUU4 i_on_ /zp 


lz4oz 


s 1 M 1 00000 1 '>ros 


I /oo 


CAT 1701 558 


587"^ 
JoZ^ 


CAlT7r'AA1/l rk»-f 


izyj4 


^ 1 M T 00000 1 2P0^ 


1 /D-7 


c A r n 0 f 570 


C7 
D'+OZ 


oAU 1 cuU44_ori__zuyp 




O 1 IVil UUUUU l^&^UD 




C AT Tl ni <71 
oAU lUl J / 1 


j4o3 


C A T 1 1 ^«AA/f i1 11 A«« 

oA U 1 cuu44_ori_z 1 Up 


lz5o5 


o 1 m 1 UUUUU 1 ZV^ 1 I 


1 770 

1 / /u 


CAT Tinn<kA7 


COQA 

jzVU 


OATll^AAOO 1^ 

oAU 1 CUUiz_Ori_Jp 


1 A A 

lzz4U 


o 1 lYl I UUUUU 1 ZL^ i 1 


1 77A 
1 / /U 


C ATTl07fifil 
O/VU lUZooi 


^7An 
D /4U 


CAT11/»AA17 A«% 

oAU 1 CvJU3z_0ri_4p 


1 OOAO 

lzz4z 


s 1 M 1 nnnnn 1 7^ 1 2 

0 1 iVl 1 UUUUU I I 


1 771 


CATTl A1781 
o/\lJ lUl /Ol 


5^7R 


CATTlr»AA'^7 f\r£ A1t\ 


1 OK'2 

lz3D3 


O 1 iVl i UUUUU 1 ZL/UH 


i / /Z 


CAT 77A 1 0^7 
o/\. UZU i y^z 




O A y f^^-iA/KT r««>^ IA»» 

oAUzcu4j /_ori_/up 


t AOA 


o I iVi 1 UUUUU 1 ZL/UD 


1771 


C ATTini771 


JH 1 1 


CATTl r»AA^7 /\f-f OA«% 

oAU icuUj /__orT_yup 


1 O^iCZ 
IZJOD 


O t IVl 1 UUUUU 1 Zl^U / 


1 77A 
III'* 


C A 1 17 AAQ7tt 

oAUzuu^zo 


J /Vo 


o A U z cu J o D_ori_ J p 


12815 


91 Minoonni 2r>OR 

O 1 iVJ I UUUUU 1 Zi^Uo 


1 775 


C Al Tl Al/;^7 
o/\VJ 1 U 1 OjZ 


^^A'l 

jjUj 


CATIl*^AA/iO z^.-*' 

oAU 1 CUU4z_0ri_ 1 z Jp 


1 OA AO 

iz4yz 


O 1 IVl 1 XJUSJUKJ 1 Z1^U7 


I 77/i 


C A r ff A 1 7'\7 
oAU lUl /jz 


JJZZ 


CArriy%AA/fA oc^ 

oAU i CUU4u_0rt_oDp 


12447 


SlM1000001'>ni2 


1777 
\ 1 1 1 




571 a 

J / Jo 


CATllrtAAAl e\r^ /I7rk 

o AU J CUU4 i_ori^ozp 


1 7A70 


S1M10000012D1'> 


Mil 

ill! 


CAT Tl A7A71 
o/\ U I UZOZ I 


^71 Q 

3 / ly 


CAlTl/vAAAl £/lr\. 

oAU 1 CuU4 i_ori__o3p 


1 O AQA 

124oU 


S1M10000012DI2 


Mil 


CATI70700ft 


JOHZ 


QATT7/*AA^<i /\i*f 7Ark 

oAuzcu43o_ori__zup 


1 ^A1 fi 


SIMIOOOOOI'^EOI 

*J a !▼! 1 W W/Vr 1 1 


1778 


CAT 1100711 


5'5 1^ 


CATTl t*i\f\AA ni-f 7<zl*<k 

d/\U 1 cuu*Hf^on_z J'lp 


1 7^A7 


S1M10000012E01 


1778 


SAni007l4 


51 1 5 


CAITloAAAA ni-f 7S5« 

D/\LJ 1 cuu^^_orT_zj jp 


I ZOUj 


SI Ml 000001 7E02 


177Q 


C AIT 107485 


5AfiA 
jOoO 


CATTl/^AAIQ r\rf O^rk 

o/\u i cuu jy_on_y jp 


1 7/17 1 
iZ4Z 1 


S 1 M 1 000001 2E04 


1780 

1 1 OU 


c Al I70l48fi 


5817 
JOl / 


CAlT7r»AA^7 r\rf 7Ar» 


1 KYi'X 
1 JUzJ 


S1MI0O0O0I2EO7 

W 1 1*4 1 V W W 1 I t\f t 


1781 


CAlTIOniQO 


jZD / 


?f IN/A 


frlN/A 


S 1 M 1 00000 1 '>E07 


1781 

1 / O I 


CAT I70OO28 

*jr\.KJ ^UUUZO 


5771 


CAT77r«Al/15 rif-f In 

oAuzcu iHj urr_ip 


1 777 1 
IZ /Z I 


S 1 M 1 00000 1 2E08 


1782 


CAlTlOl t8Q 

O/^VJ JUX 107 


51 07 


CATllrf^AA^"^ nrf 75rk 
oAU 1 CUU^ j_Ori_Zjp 


177/iA 


S1M10000012E12 


178*^ 

1 IOj 


c Al T701RI0 

0-r\ VJZU 1 0 I U 


581ft 
jojO 


CAT17/»A7AR nrf 7n 

o A u ZCU J u o_orT_^zp 


177AO 


S1M10000012E12 


1783 


SAU202174 


5845 


SAU2c0412 orf 3d 


12895 


S1M10000012E12 


1783 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000012F04 


1784 


SAU101793 


5534 


SAUlc0032_orf,}4p 


12218 


S1M10000012F07 


1785 


SAU102284 


5635 


SAUlc0038_orf.5p 


12389 


S1M10000012F07 


1785 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 
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Genenarked gene 


full lonn^lt 

lull length 

ORF 
Protein Seq 
ID 


SI Ml 000001 2F08 


1786 


SAU101189 


5392 


SAUlc0033 orf 9Sn 


l-iZo4 


SlKn0000012F09 


I7S7 


SAU20I403 


5815 


SAI72r049^ r%rf "in 


12913 


S1M10000012F10 


1788 


SAU101752 


5522 




12447 


S1M10000012FU 


1789 


SAU101781 


5528 


SAUlcOO'^7 Arf d'^n 




S1M10000012F12 


1790 


SAU201810 


5836 


o/A.u^V'V/^uo on 


12769 


SiMl0GG0G12Fi2 


1790 


SAU202I74 


5845 


^ \J £,\AJ*r I ^ OlA J p 


12895 


S1MI0000012F12 


1790 


SAU301148 


5888 




#N/A 


SIM10000012G01 


1791 


SAU102117 


560^ 


o/\u 1 cuuz / on op 


12181 


S1M10000012G02 


1792 


SAU301758 


5900 




13156 


S1MI00O00I2G03 


1793 


SAU20I301 


5809 


^ A r T7/*Ad 1 I T** 

o/v uzcuH 1 o__on i /p 


12899 


SlMl 000001 2G06 


1794 


SAU101571 


5483 


o/\ LJ 1 cuu^f^ on A J up 


12585 


S1M10000012G07 


1795 


SAU101572 


5484 


1 CuU4*l'^ori__Zl ip 


12586 


S1MI0000012G07 


1795 


SAU101573 


5485 


^ATTi««nnii^ j^t-poio.* 
o/\u 1 cuu*w^or* zizp 


12587 


SIM10000012G08 


1796 


SAU 102593 


5704 


^ATTlnAH/ll /^t-f IQ-. 

o/Yu icv/v/*n on__jyp 


12463 


SIMIOOOOOIZGIO 


1797 


SAUI 00887 


5350 


I cw 1 o_^orr_i Dp 


I2I38 


SIM 1000001 2H05 


1798 


SAU100157 


5237 


o/vu J u^on o 1 p 


12444 


S1MI0000012H08 


1799 


SAU202186 


5847 


o/vvjzcuzz^ on^^ip 


12731 


SIM10000012H09 


1800 


SAUI 00227 


5244 


«j/\u 1 cuuh J on^i oop 


12525 


SIMI(X)000I2H10 


1 801 


SAUI 00432 


5271 


lC^J^J^U on oop 


12450 


SIM10000012H10 


1801 


SAU 100433 




o AU 1 CUU4U Ort o7p 


12449 


S1M100000I2H10 


1801 


SAU101751 


jji. 1 


CATT1«AA>4A ^.m^ 

oAU lcU04U__ori_86p 


12448 


SIMI0000012H11 


1802 


SAU301118 




OA U 3C 1 J U5_ori__3p 


13086 


SI\ilOOOOOI3A02 


1803 


SAU 1 02674 




o A u I C00-i4_orr_ 1 2p 


12156 


S1MIIX>000I3A03 


1804 


SAUI 01 006 




Q A T T 1 #-.A AO O CO— 

oAU 1 cuuz o_orr_59p 


12190 


SIMI0OO00I3A05 


1805 


SAU 102450 


JO / J 


CATTlr«AAylC 

oAU 1 CUU45_ori_2 Ip 


12675 


SIM100000I3A07 


1806 


SAU102602 




oAU 1 CUU3 J,_on_jp 


12249 


SIMIOO(K)OI3A08 


1807 


SAU101143 




oAU 1 cuU4Z__orr 1 ^yp 


12502 


SIM10OOOO13AO9 


1808 


SAUI 01 567 


5481 


oAuicui/^^ ort lOp 


12144 


SIMI0O0OOI3AO9 


1808 


SAU200030 


^777 


o A u zcuz<>^_ori_jp 


Ml 45 


SIM10000013AIO 


1809 


SAU201403 


SRI S 


o A U Z CU4z 3_Ort_3 p 


12913 


SIM100000I3AII 


1810 


SAU101573 




CA1T1^AA/I/I "^lO— 

oAU 1 CUU44_ori_212p 


12587 


SI\n0O0O0f3AI2 


isn 


SAIJ 100690 


•/J US' 


?f N/A 


#N/A 


SlMl 000001 3B02 


1812 


SAU 100433 


5272 


QATT1/*AAAA nw>f O*?— 
oAU 1 CUU4U_^On__o7p 


12449 


S1M10OO0013BO3 


1813 


SAU201236 


5808 


o A u ^cu4uy__ori_ 1 up 


12891 


SlMl 000001 3B04 


1814 


SAU200928 


5798 


o/\uzcujod ort jp 


12815 


S1M10O0OO13BO5 


1815 


SAU 100300 


5253 


QATTlr>AA/lA QA«. 

orvuicuu^u on yup 


12451 


SIM10OOOO13BO6 


2816 


SAUlOOllS 


5229 


>j/\ u i ci/vi 1 j^orr up 


12125 


S1M100000I3B07 


1817 


SAU202174 


5845 




12895 


SlMl 000001 3B07 


1817 


SAU301148 


5888 


fflN/A 


#N/A 


SIM 1000001 3B09 


1818 


SAU200006 


5770 


D/^.UjicuiD/ on ip 


12723 


SIMI0000013B1I 


1819 


SAU 1 03042 


•J 1 JO 




#N/A 


SIM 100000 13C03 


1820 


SAU101781 


5528 


C A T 1 1 r'rtn'i'? A1i-k 

i>/\u 1 CUU3 / on_Hjp 


12353 


S1M100000I3C05 


1821 


SAU 10 1038 




3AU 1 cuuh-j ^on__i iSUp 


12521 


S1M10000013C07 


1822 . 


SAU 100300 


5253 


SAUlc0040_orf_90p 


12451 


SIMI00000I3C0S 


1823 J 


SAU10I571 


5483 ! 


3AUIc0044_orf_2I0p 


12585 


S1M10000013C09 


1824 i 


SAU 102059 


5597 J 


5AUlc0034_orf_51p 


12286 


S1M10000013C10 


1825 i 


SAU100736 


5316 ! 


SAUlc0038_orf.64p 


12391 


S1M10000013C11 


1826 I 


5AU102059 


5597 ! 


3AUlc0034_orf_51p 


12286 
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ID 


S1M100000I3C12 


1827 


SAU 103038 


5757 


#N/A 




S 1 MJ 00000 1 3D0S 


1828 


SAU J 01 79^? 


553S 






SI Ml 000001 3D09 


1829 


SAU 102669 


5728 


SAlJlr0074 nrf 7n 


IZ lOU 


SI Ml 000001 3D09 


1829 


SAU302956 


5915 


SAU3cl5t3 nrf Qn 


1 31 Al 
U lOi 


S1M10000013D11 


1830 




56^5{ 


SAUlr0045 nrf 37n 


1 77A1 


SIMI0000013E01 


1831 




5730 


SATJIr-0074 nrf 7 7n 
or\. \J I Cl/l/^*T uri 1 


19 1 -^A 
IZl DO 


S 1 M 1 00000 1 3E02 


1832 


SAIllOl 1K4 


5391 


SAT11f003S nrf ROn 
xcvvij J oil oop 




S 1 M 1 00000 1 3F04 


1833 




5542 


SAUlr0O39 nrf 77n 


1777*7 


S 1 M 1 00000 1 ^F06 


1834 


SAT 11 OIR"^"^ 


5555 


SATIlrOOlR nrf 34n 




^ 1 M I rtOOOn 7 ^ PrtJ? 

O 1 IVl 1 \/\>V/V/U 1 JCiV/O 




SAf 7TOOX17 


J J J J 


SATr7f'nO'?R nrf O^n 




^1 Ml onnom iPno 

O 1 iVl 1 V/vV/vlU 1 DEAJy 


1 


SATTlftlS71 


S4R'^ 


SAT?lr»n044 nrf 71 On 
iJrWu 1 COO*f*T- _OXX 1 op 


17'^ 51^ 


0 1 JVl 1 UUUvU 1 I u 


1 R'il 


o/\.U lUlOUI 


«? J*rl 


^"M/A 


jiXJ/A 


i> 1 iVl i UUUUU 1 DV \J£. 


1 0^0 


S ATTl ni S70 






1 'y^9.A 


o 1 JVi 1 uuuuu 1 u J 






SS74 
J J /*f 


oALf 1 CUU4U'_0ri_ / vp 


1 0/I/IO 


oiiViiuuuuuiJruo 


lOrlV- 




^7<f7 






^ iivrf 1 nnoon t "^fo? 

d 1 ivi 1 \*\i\f\f\j lorxf / 


tot 1 




S474 


o/\u icuuj / on_i jzp 


1 O^yl C 


O 1 iVl 1 \f\J\J\J\J 1 ^ F V/O 


1842 


SATTIOOOfil 




oAU lCvU44__on_ojp 


1 OAIC 

IZooo 


^ 1 M 1 00000 1 3F09 


1843 


SATIIOI'^08 




oAU icuooo_pri___jjp 


1Zj^4 


SIM100000I3FI2 


1844 


SAU 1 02437 




oAu icoo'fj^orr_jjp 




SI Ml 000001 3G01 


1845 


SAU 100521 


57X'^ 


QATTIz-nnA/l /\rf 7'snri 

^rvu icouf** ori^-ijup 


i7/;nft 

1 ZOoU 


S1M10000013G04 


1846 


SAU101S92 


S40O 


OAU 1 CUUjy_OlT_J /p 


1Z4UO 


S 1 Ml 000001 3G05 


1847 


SAU 102741 


Sfi17 
j\>l / 


o I CoU*l j_on__z3p 




SI MI 00000 HGO^ 


1847 


SArJ102?47 


JO I 0 


o/\u 1 cuu^3 ori_zop 


1ZZ>4U 


S 1 M 1 OftOOO 1 "^GOf^ 


1 oto 


SATI107'^»0 


S^^4 


oAL/ 1 cuuj J on_zyp 




*s 1 M 1 OftOOO 11 r;07 


1R4Q 


SAlllOl S71 








^ 1 M 1 nonnni 1 n 

O llVIIlA/UUvUU lU 








o/\.u^cvi4j i_ori_i Dp 




SI Mioftoooi ini 1 


1 SSI 


SAT TiniROO 


'^<;7n 


Q A 1 Tl r.fiH'lA iir-f OOri 

o/\u icvjuj't_ori_zyp 


1 2zoU 


>j I iVX i lA/l/uvr i J u J ^ 






JJJZf 


o/vu xcuojo_orr_4op 




s 1 M 1 onnon i ^^1401 


10 J J 








*FxN/A 


S 1 M 1 00000 1 '^HOd 


1 fiSzL 

1 O^H- 


S AT?107/tSft 


JO / J 


Q A ¥ T 1 r^f\t\A < y^-f 0 1 rk 

oAU 1 CUU4D_Ori__-i I p 




S 1 M 1 00000 1 HO^ 




SAT T700014 




QA¥T7^n'5'7^ r»T-f 

oAuzcuJ / J on_zp 


izoJ / 


S I Ml 00000 1 ^ H07 




SAf fI004I4 


^770 


1 c\iozz_orr_z4^p 


iZ14o 


S 1 M 1 000001 3H09 


1857 


SAU 100444 


S77S 

j^ / J 


o/\ u 1 cou J o on_o / p 




SI Ml 000001 3H09 


1857 


SAin0077l 


S701 






S1M10000013H10 


1858 


SAU 102059 




SATTl<*O034 nrf Sir* 
o/\ u 1 touo'r orx__ J 1 p 


1 77RA 


S1M100000I3HI] 


1859 


SAU 100690 


•? j\/7 


rr IN/ /\ 


frfM/A 


SI Ml 000001 4 A02 


1860 


SAU200564 


5784 


SATI7r0374 nrf An 
^f\\j^\^\jj^*T on op 


1 77Rft 


SlMl 000001 4A03 


1861 


SAUlOlllO 

Oi>. ^ M.\J 1 J 1 V/ 


J** 1 0 


SATTInHOdA rirf 17^rk 

^jwj 1 cuu'f *f_ori_ 1 z jp 


1 *>^A7 
IZDOZ 


S1M10000014A05 


1862 


SAU101991 


5582 


SAUlr0040 nrf Q4n 
iv^oo*to orx_ y*Tp 


174S4 


SlMl 00000 14 A07 


1863 


SAU 101526 


^470 


SATnrOfl77 nrf 37n 


17170 


S 1 M I OGOOO 1 4 AOS 


1864 


SAr7I0'?0^>? 




TrlN//\ 


ff IN/A 


S1M10000014A11 


1865 


SAU 100866 


5344 


SAT 11/^0044 nrf lOOn 




S1M10000014A12 


1866 


SAU201571 


SR24 


SAIT7rn447 nrf 17n 
o/\u^uoHH / ^ori 1 /p 


17007 


S1M10000014B01 


1867 


SAU 100547 


5290 


SAUlcO032 orf 3p 


12240 


SlM100000i4B02 


1868 


SAU 100432 


5271 


SAUlc0040__orfl88p 


12450 


SI Ml 000001 4B02 


1868 


SAU 100433 


5272 


SAUlc0040_orf_87p 


12449 


S1M10000014B03 


1869 


SAU 100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000014B04 


1870 


SAU100778 


5328 


SAUlc0043_orf.l40p 


12514 



-419- 

BNSOOCID; <WO_01709S5A2J.> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full ten erf h 

ORF 
Protein Seq 
ID 


SlMl 000001 4B05 


1871 


SAUl 02476 


5682 


SAUlc0026 orf 33p 




S1M10000014B06 


1872 


SAU101199 


5395 


SAUlc0035 orf 62r> 




SIM100000I4B07 


1873 


SAU101756 


5524 


SAUlc0040 orf 82p 




S1M10000014B0S 


1874 


SAUl 01 752 


5522 


SAUlc0040_orf 85p 


12447 


S1M10000014B10 


1875 


SAU200006 


5770 


SAU2c0157 orf Ip 


1 777^ 


S IMl 000001 4B11 


1876 


SAUl 02534 


5696 


#N/A 


#N/A 


S1M10000014B12 


1877 


SAUl 02534 


5696 


#N/A 


i^N/A 


S1M10000014C01 


1878 


SAU101575 


5487 


SAUlc0044 orf 214n 


1 7^ftO 


SIM! 00000 14C05 


1879 


SAUl 02602 


5708 


SAUIc0032 orf 5n 


17*^^0 


SlMl 000001 4C06 


1880 


SAUl 00305 


5256 


SAUlc0038 orf 77n 


1 7^07 


S1M10000014C07 


1881 


SAU101801 


5541 


#N/A 


Tri\/J\ 


S1M10000014C09 


1882 


SAU100547 


5290 


SAU1C0012 orf '^n 




SlMl 000001 4C09 


1882 


SAU102881 


5740 


SAUlc0012 orf 4n 


19940 


S1M10000014C10 


1883 


SAU302901 


5912 


SAU3cl497 orf Rn 


1 H4fi 


SIMIOOOOOHCII 


1884 


SAU100514 


5281 


SALnc0fl44 orf 57n 


i^OZO 


S1M10000014C12 


1885 


SAU101814 


5551 


SAUlcOO'?'? orf 'V)n 


JZ,£j / 


S1M10000014C12 


1885 


SAU101815 


5552 


SAlJlc0037 orf "^^n 


1 7'7'lfi 


S1M10000014D03 


1886 


SAU100885 


5348 


SAUlc0038 orf '^Rn 




S1M10000014D06 


1887 


SAUl 00305 


5256 


SAUlcOOlR orf 77n 


1 n'XQn 


S IM 100000 1 4D08 


1888 


SAUl 01752 


5522 


<?ATIlcnft4ft orf RSr» 


/ 


S1M10000014D09 


1889 


SAUl 00808 


5332 






SIM10000014D10 


1890 


SAUl 02292 


5638 


SAUlcOn'^R orf lAn 


1 9'1/;C 
IZJOo 


S1M10000014E01 


1891 


SAU101793 


5534 


otxyj M.\Aj\jj^ on lip 


tool Q 


S1M100000I4E01 


18"! 


SAU101794 


5535 




•yXT/ A 

#N/A 


SI Ml 000001 4E04 


1892 


SAU100964 


5363 




1 O/i/ll 
1^04 1 


SIM10000014E05 


1893 


SAU10I565 


5480 


^ATTIcnn77 orf Rn 




S IMl 000001 4E07 


1894 


SAU100658 


5303 




1 91CC 


S1M10000014E07 


1894 


SAUl 00659 


5304 


SAU 1000*^8 orf f>On 




S1M10000014E08 


1895 


SAU202176 


5846 


SAlI2c0417 orf 'In 


1 9BO^ 


S1M10000014E09 


1896 


SAUl 02059 


5597 


SAITIcnO'^d orf Sin 


1 991l/i 
IZZoO 


SlMi00000I4E09 


1896 


SAU300269 


5869 




ffiN/A 


S1M10000014EIO 


1897 


SAUl 02453 


5677 


SAnicOft4S orf lOfi 




S1M10000014E12 


1898 


SAUl 02284 


5635 


SAlJlcOO'^R orf 




S1M10000014E12 


1898 


SAU201469 


5816 


SATJ7r041R orf fin 


IZ7O/ 


S1M10000014F02 


1899 


SAUl 001 28 


5231 


#N/A 


tFJN//\ 


S1M10000014F02 


1899 


SAU101549 


5476 


SAUlc004'^ orf fi4n 


1 9<;aq 


S1M100000I4F02 


1899 


SAU101576 


5488 


SA[JIc0044 orf in-Sn 


t9^^A 


SJMJOOO00J4FO3 


1900 


SAV 102200 


5611 


SAnic0045 orf IfiSn 


JZOOD 


S1M10000014F03 


1900 


SAU 102201 


5612 


SAUlc0045 orf IfiQn 


19fi/^#% 
JZOOO 


SlMl 000001 4F04 


1901 


SAU102449 


5674 


SAUlc004S orf 77 n 




S1M10000014F05 


1902 


SAU200914 


5796 


SAlJ7rO'^71 orf 9n 




S1M10000014F08 


1903 


SAU 102433 


5668 


SAUlc0045 orf 37n 


17701 


S1MI0000014F09 


1904 


SAU102059 


5597 


SAUlc0034 orf 5 In 




S1M10000014F09 


1904 


SAU300269 


5869 


miA 


#N/A 


S1M10000014F10 


1905 


SAU 100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000014G02 


1906 


SAU 102054 


5596 


SAUlc0039_orf_74p 


12417 


S1M10000014G04 


1907 


SAU101242 


5404 


SAUlc0044_orf_l8p 


12578 


S1M10000014G06 


1908 


SAUI00275 


5252 


SAUlc0036_orf_15p 


12314 
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Clone name 


Clone 
SeqW 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full lencrth 

ORF 
Protein Seq 
w 


S1M10000014G07 


1909 


SAU201620 


5827 


#N/A 


#N/A 


S1M10000014G08 


1910 


SAU100157 


5237 


SAUl c0040_orf_8 Ip 


12444 


S1M100000I4GI2 


1911 


SAUI02602 


5708 


SAUIc0032_orf_5p 


12249 


S1M10000014H02 


1912 


SAU 100242 


5246 


SAU 1 c0036__orf_5p 


12336 


S 1 Ml 000001 4H03 


1913 


SAU102264 


5628 


SAU 1 c0032_orf_60p 


12250 


S1M10000014H04 


1914 


SAU 100275 


5252 


SAUlc0036_orf_15p 


12314 


smwoommos 


1915 


SAV102116 


5602 


SAVlc0027jorfJp 


12\S0 


S1MI0000014H06 


1916 


SAU10Q275 


5252 


SAUlc0036__orf_15p 


12314 


S1M10000014H07 


1917 


SAU 103038 


5757 


#N/A 


#N/A 


S1MI0000014H08 


1918 


SAU100I57 


5237 


SAUlc0040_orf_8 Ip 


12444 


S1M10000014H11 


1919 


SAU 102534 


5696 


#N/A 


#N/A 


S1M1000001SA02 


1920 


SAU100865 


5343 


SAU 1 c0044_orf_99p 


12648 


S1M10000015A03 


1921 


SAU 102388 


5655 


SAUlc0033 orf 35p 


12267 


SlMl 000001 5A05 


1922 


SAU101815 


5552 


SAUlc0032 orf 33p 


12238 


S1M10000015A06 


1923 


SAU101857 


5560 


SAUlc0044 orf 156p 


12569 


S1M10000015A09 


1924 


SAU 100414 


5270 


SAUlc0022 orf 24p 


12148 


SIM10000015A10 


1925 


SAU 1 03038 


5757 


#N/A 


#N/A 


S1M10000015A11 


1926 


SAU101791 


5532 


SAUlc0032 orf 12d 


12216 


S1M10000015A12 


1927 


SAU100158 


5238 


SAUlcO040 orf 80p 


12443 


S1MI0000015B02 


1928 


SAUl 02340 


5647 


SAUlc0045 orf 149p 


12660 


S1M10000015B05 


1929 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000015B08 


1930 


SAU101791 


5532 


SAUlc0032 orf 12p 


12216 


S1M10000015B08 


1930 


SAU101792 


5533 


SAUlc0032 orf 13p 


12217 


S1M10000015B09 


1931 


SAUl 02585 


5703 


SAUlc004 ; orf 289p 


]261 1 


S1M10000015B09 


1931 


SAU201773 


5834 


SAU2c0446 orf 4p 


12996 


S1M10000015B09 


1931 


SAU302685 


5908 


SAU3cl403 orf Ip 


13113 


S1M10000015B10 


1932 


SAU 102308 


5642 


SAUlc0045 orf 50p 


12706 


S1M10000015C01 


1933 


SAU100158 


5238 


SAUlc0040_orf 80p 


12443 


S1M10000015C02 


1934 


SAU102340 


5647 


SAUlc0045 orf 149p 


12660 


SlMl 00000 15C03 


1935 


SAUl 02390 


5657 


SAUlc0033 orf 38p 


12269 


S1M10000015C03 


1935 


SAU201333 


5810 


SAU2c0418 orf 8p 


12905 


S1M10000015C05 


1936 


SAUl 00690 


5309 


#N/A 


#N/A 


S1M10000015C06 


1937 


SAU101815 


5552 


SAUlc0032_orf 33p 


12238 


S1M10000015C08 


1938 


SAU100133 


5233 


SAUlc0044_orf 170p 


12574 


S1M10000015C08 


1938 


SAU 100323 


5261 


SAU 1 c0044_orf_ 1 7 ] p 


12575 


S1M10000015C10 


1939 


SAU100414 


5270 


SAU 1 c0022_orf_24p 


12148 


S1M10000015C12 


1940 


SAU 100305 


5256 


SAU 1 c0038_orf_77p 


12397 


S1M10000015D02 


1941 


SAUl 00794 


5330 


SAU 1 c0028_orf_53p 


12189 


S1M10Q0D01SD03 


1942 


SAUl 02032 


5591 


SAU 1 c0029_orf_47p 


12198 


SIM10000015D04 


1943 


SAUI00I3I 


5232 


SAUl c0043_orf_l 56p 


12517 


S1M10000015D05 


1944 


SAU 100793 


5329 


SAUlc0028_orf 52p 


12188 


S1M10000015D06 


1945 


SAU 100736 


5316 


SAU 1 c0038_orf_64p 


12391 


SIM10000015D12 


1946 


SAU101814 


5551 


SAUl c0032_orf_32p 


12237 


SIM100000I5E02 


1947 


SAU102390 


5657 


SAUlc0033_orf_38p 


12269 


S1M10000015E02 


1947 


SAU201333 


5810 


SAU2c0418__orf_8p 


12905 


S1M10000O15EO3 


1948 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


S1M10000015E06 


1949 


SAU101320 


5420 


SAUlc0015_orf_16p 


12128 


S1M10000015EO7 


1950 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 
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BNSDOCID: <WO_0170955A2J_> 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full Ipfioth 

ORF 
Protein Seq 
ID 


SI Ml 000001 5E09 


1951 


SAU102433 


5668 


SAUlc0045 orf 37d 


17701 


smwooooisEio 


]952 


SAVIOQIU 


5228 


SAUlcO043 orf 225n 




SlMl 000001 5E11 


1953 


SAU 102286 


5636 


SAUlc0038 orf 6n 


1 *- 


S1M10000015E11 


1953 


SAU 102287 


5637 


SAUlc0038 nrf 7n 




S1M10000015E12 


1954 


SAUl 02352 


5650 


SATJ1c0040 nrf '^Rtt 


174*^4 


SlMlOOOOOlSFOi 


1955 


SAUi 00223 


5230 






S1M10000015F01 


1955 


SAU 102001 


5586 


SATIlr0040 nrf lOOn 




SI Ml 000001 5F01 


1955 


SAU 103 159 


5762 


^ATTl/»Ort4'S f\rf OCiAr\ 

Or\.\J liiXfKr^J on <^\J4'P 




S IMl 000001 5F01 


1955 


SAU201827 


JO J 1 






SIMI00000I5F02 


1956 


SAUI 01 561 


5479 


^Ar7lr0077 nrf An 




SI Ml 000001 5F03 


1957 


SAU201403 




QATI7r>n47"^ rtf-f 1»% 

o/\ u zcuHZ^ ori__:J p 




S1M10000015F04 


1958 


SAU201403 


SR1S 




1 '>01 ^ 


S1M10000015F06 


1959 


SAU201385 


5814 


tr IN/ /\ 


?FiN/A 


S IMl 000001 5F07 


1960 


SAU 101 752 


5522 


^ATllonn40 nrf R^rk 


IZ**4 / 


S1M10000015F08 


2961 


SA\J\Q2\02 


5600 




10AQA 
IZO7O 


S1M10000015F09 


1962 


SAU101800 


5540 


CAlTlrOO'^7 orf 7ftt\ 


1777^ 


S1M10000015F09 


1962 


SAUl 01801 






7? IN/A 


S 1 Ml 000001 5F 10 


1963 


SAU 1001 14 


5228 


<^ATllo004'? nrf 77 ^ri 






1964 


SAUI 0248 1 




^ArfI/*On'^0 ni-^ OOn 

^/v u 1 cuu J y^orx yyp 




SlMl 00000 1 5001 


1 7\JJ 


9 AT T20005X 




Q ATTOz-fil "2/1 1 «x 

o A vzcyJio ^_ori_ 1 p 


1 1 n 

127 ly 


^ 1 M 1 00000 1 >nn9 




SATT'^OOOSQ 


J 1 /f 


o A u J.OJ 1 J ^_ori_3p 


12720 


SI Ml 000001 SfiO^ 




^AIT101070 


/o 


oAU 1 cuuj)4__ori__oUp 


12291 


SlMl 00000 1 5G04 


1 067 






oAU 1 cutw*i_ort__i op 


12575 


S IMl 000001 5G0S 








o A U i CUU44__orj_Z ] 2p 


12587 


S IMl 000001 5G06 


1969 






OA u 1 cuu3 o__ori_ 1 zp 


1231 1 


S1M10000015G07 


1970 


SAT 11 001 




oAU 1 ClAJ4^y_Ori_olip 


12443 


S1M10000015G08 


1971 


SAU101814 


1 


oAU ICUUjjt_^OrT__jZp 


1223 / 


SIM10000015G09 


2972 


SAU 1 02 1 43 


5607 




124jo 


S1M10000015G09 


1972 


SAIT102144 




oAuicuuf i___ori ijp 


124Dy 


S1M10000015G10 


1973 


SAU101752 




1 cuuf u ori_oDp 


12447 


S1M10000015G11 


1974 


SAU 100'' 75 




o A u I cvu J o^on_ 1 jp 


12314 


SIM10000015H04 


1975 






fflN/A 


ffN/A 


SI Ml 000001 5H04 


1975 


SAU 101 802 




oAu 1 cuujz ori_zzp 


12227 


S1M10000015H06 


1976 


SAU201385 


JO It 


FIN/ A 


•wviy A 
#N/A 


S1M10000016A03 


1977 


SAU 10 1803 






12220 


S IMl 00000 2 6A03 


1977 


SAUI 01 804 




Tf AN/A 


ffN/A 


SI Ml 000001 6A04 


1978 


SAU 100432 


5271 


^AlllrOOdO nrf RKn 
OAl 1 L»UU*rU UiJ O op 


I24jtl 


S IMl 000001 6 A04 


1978 


SAU 100433 


5777 


o/\uicuu'ru un o/p 


1244y 


S1M10000016A06 


1979 


SAU200928 


5798 


^ATT7rO'^f^^ nrf Sn 


i2olD 


S1M10000016A07 


1980 


SAUI00932 


5356 


^AIIlrO044 nrf ^ORn 


I7tf%1 < 


SI Ml 00000 16 A09 


1981 


SAU 101 067 


5375 


^ATIlr00^4 nrf ^Rn 
ijr\.\J l\^\J\JDH Ull .lop 


ii^7U 


S1M10000016A09 


1981 


SAU300732 


5877 


^AinrlllA nrf In 
orv\jj4-iiio un ip 


13U01 


S1M10000016A10 


1982 


SAU101571 


5483 


^ATnr0044 nrf 71 On 
o/\\j L \Aj\j*T*-t un 1 up 


12Do3 


S1M10000016A12 


1983 


SAU 100522 


5284 


SAU 1 c0044_orf_249p 


12599 


S1M10000016B02 


1984 


SAU 102449 


5674 


SAUlc0045_orf__22p 


12677 


S1M10000016B05 


1985 


SAUl 01320 


5420 


SAUlc0015_orf_16p 


12128 


S1M10000016B06 


1986 


SAU100432 


5271 


SAUlc0040_orC88p 


12450 


S1M10000016B06 


1986 


SAU100433 


5272 


SAUlc0040__orf_87p 


12449 
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Clone name 


Clone 
SeqID 


PatboSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000016B07 


1987 


SAU103077 


5759 


SAU 1 c0039_orf_44p 


12408 


SlMl 00000 16B08 


1988 


SAU101491 


5464 


SAUlc0025 orf 20p 


12165 


S1M1OOO0O16B09 


1989 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


S1M10000016B10 


1990 


SAU101006 


5367 


SAU 1 c0028_orf_59p 


12190 


S1M10000016B11 


1991 


SAU101242 


5404 


SAU 1 c0044_orf_l 8p 


12578 


S1M10000016B12 


1992 


SAU101794 


5535 


#N/A 


#N/A 


SlMl 000001 6B12 


1992 


SAU101795 


5536 


SAU}c0032_orf_}5p 


12219 


S1M10000016C01 


1993 


SAU10084S 


S340 


SAU 1 c003 6_orf_4 1 p 


12329 


S1M10000016C02 


1994 


SAU102049 


5595 


SAU 1 c003 9_orf_68p 


12416 


SIMIOOOOOI6C04 


1995 


SAU 10(^21 


5355 


SAUI c0038_orf,76p 


12396 


S1M10000016C05 


1996 


SAU101777 


5527 


SAUlc0037_orf 39p 


12352 


S1M10000016C06 


1997 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


SI Ml 000001 6C06 


1997 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


SI Ml 000001 6C06 


1997 


SAU301148 


5888 


#N/A 




S1M10000016C08 - 


1998- 


SAUl 01491 - 


- 5464 


SAUlc0025 orf 20d 




S1M10000016C09 


1999 


SAU 102233 


5616 


SAUlc0041 orf lOn 


1 1S"^ 1 


S1M10000016C10 


2000 


SAU201513 


5820 


SAn':>c0412 orf lOn 


1 ^y*rH 


SIM10000016C10 


2000 


SAU203196 


5861 


SAU2c0432 orf lln 




S1M10000016C11 


2001 


SAU101573 


5485 


SAUlcO044 orf 212n 


12587 


SIM100000I6C12 


2002 


SAUI 01752 


5522 


SAUlc0040 orf 85d 


12447 


S1M10000016D01 


2003 


SAU102355 


5651 


SAUlc0040 orf 40d 


12435 


S1M10000016D02 


2004 


SAU200242 


5777 


SAU2c0''50 orf ''d 


12734 


S1M10000016D04 


2005 


SAU 100921 


5355 


SAUlc0038 orf 76p 


12396 


SIM10000016D05 


2006 


SAU 100770 


5324 


#N/A 


#N/A 


S1M10000016D06 


2007 


SAU 100952 


5358 


SAUlc0043 orf I8'>n 




S1M10000016D08 


2008 


SAU101070 


5376 


SAUlc0034 orf 60d 




SI Ml 000001 6D09 


2009 


SAUl 01 868 


5565 


SAUlc0036 orf 21n 


X ^J^\J 


S1M10000016D10 


2010 


SAU201513 


5820 


SAU2c0432 orf lOn 




S1M10000016D10 


2010 


SAU203196 


5861 


SAU2c0432 orf Ho 


12Q4S 


S1M100000I6D11 


2011 


SAU101573 


5485 


SAUlc0044 orf 2I2n 


1 ^JO / 


S1M10000016E04 


2012 


SAU101371 


5435 


SAUlc0033 orf 7d 


M / J 


S1M10000016E05 


2013 


SAU 1 01 320 


5420 


SAUlcOOlS orf 16n 


1 ^1.^0 


S1M10000016E06 


2014 


SAU 102639 


5724 


#N/A 




S1M10000016E07 


2015 


SAU 102636 


5722 


SAUlc0045 orf lOlp 


12650 


S1M10000016E07 


2015 


SAU 102637 


5723 


SAUlc0045 orf 102p 


12651 


S1M10000016E08 


2016 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


SI MI 000001 6E09 


2017 


SAU 102527 


5693 


SAUlc0032 orf 9p 


12260 


S1M10000016E10 


2018 


SAU 102983 


5751 


SAUlc0045 orf 224p 


12676 


S1M10000016E11 


2019 


SAU 102281 


5633 


SAUlc0038 orf 4p 


12384 


S1MI0000016E12 


2020 


SAU201571 


5824 


SAU2c0447 orf I7p 


12997 


SlMl 000001 6F02 


2021 


SAU102n3 


5601 


SAUlc0027 orf 2d 


12178 


S1M10000016F02 


2021 


SAU301223 


5889 


SAU3cl345 orf 3p 


13090 


S1M10000016F03 


2022 


SAU101864 


5562 


SAUlc0044 orf I63p 


12572 


S1M10000016F05 


2023 


SAU201168 


5804 


SAU2c0407_orf_8p 


12889 


S1M10000016F06 


2024 


SAU102407 


5662 


#NM 


#N/A 


S1M10000016F08 


2025 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


S1M10000016F09 


2026 


SAU102527 


5693 


SAUlc0032_orf_9p 


12260 


S IMl 000001 6F11 


2027 


SAU 1021 13 


5601 


SAUlc0027_orf_2p 


12178 
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Clone name 


Clone 
SeqID 


jPathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full lonA^ls 

lull lengtn 

ORF 
Protein Seq 

ro 


SlM10000016Fn 


2027 


SAU301223 


5889 


SAU3cl^4S nrf 'in 


1 'snnn 

J juyo 


S1M10000016G01 


2028 


SAU 102434 


5669 




1 iTAn 


S1M10000016G03 


2029 


SAU 101300 


5415 


SAUlc0044 nrf 11 'in 


1 9^^^ 
l-iDD / 


SlMl 000001 6G03 


2029 


SAU101365 


5432 


SATJIr0n44 nrf T17n 




SlMl 000001 6G04 


2030 


SAUl 02450 


5675 






S1M1000G016G05 


2031 


SAU 1 02292 


5638 






S1M10000016H03 


2032 


SAU101571 


5483 


SAmc0044 nrf 91 On 




S1M100000I6H04 


2033 


SAUI01545 


5474 


SAirirnft^7 nrf l'^9n 


T /to 

1^348 


SlMl 000001 6H08 


2034 


SAUl 01067 


5375 




12290 


S1M10000016H08 


2034 


SAU300732 


5877 


Q AT T'iol 1 1 rtrf It* 

o/\UjC1 1 10__0IT_ip 


13061 


S1M10000016H10 


2035 


SAU101756 


5524 


o/\.u icuu*+u__on ozp 


12445 


S1M10000017A02 


2036 


SAU10IS66 


5554 


*~tr\.\J IL'XJyJjK} on ^ip 


12319 


S1M10000017A03 


2037 


SAU101545 


5474 


ojwj 1 c\j\jd I orx__i j^p 


12348 


S1M10000017A03 


2037 


SAU 101 546 


5475 


^ATIlr*nn'^7 rvrf "K'X'X-tk 

1 cvuj / on__i J jp 


12349 


S1M10000017A04 


2038 


SAU 102292 


5638 


ijrWJ 1 \,\j\J3 o on 1 lip 




S1MI0000017A08 


2039 


SAU102I17 


5603 


Or\UlC\Ai^/ on op 


12181 


S1M10000017A11 


2040 


SAUl 02437 


5670 




1207^ 


S1M10000017A12 


2041 


SAU301357 


5893 


oA^jjtioyf on zp 


1 "3 1 1 1 

13111 


S1M10000017B02 


2042 


SAUl 02242 


5618 


orYuic\/v*fj on zop 


12540 


S1MJ00000J7B05 


2043 


SAIJ302513 




o A u J c J "o_orx_ 1 p 


13085 


S1M10000017B07 


2044 


SAU101806 


5546 


o/\u ict/ujz^on ^jp 


12230 


S1M10000017B08 


2045 


SAU101546 




O /VO 1 Cl/U J i^OTl 1 J J p 


12349 


S1M10000017B09 


2046 


SAU200928 




i>/\.uzcu303 on 3p 


12815 


SIM10000017B10 


2047 


SAUl 01 754 


5523 


o/vu J cuUHy_ori o4p 


12446 


S1M10000017B11 


2048 


SAU 101754 


5523 


o/\.u 1 cuii^u on o'^p 


12446 


S1M10000017B12 


2049 


SAU201375 


SR1 1 


o/\uzcu4zo on *ip 


12926 


S1MI0000017COI 


2050 


SAU10I224 


■JD^ 1 


o/\uicuu'iW on Vop 


12647 


SlMl 000001 7C03 


2051 


SAU101910 


5576 


c 1 cLiuf \j on /op 


12440 


S1M10000017C05 


2052 


SAU200657 


S7R0 
J / oy 




#N/A 


S1M10000017C08 


2053 


SAU101890 


5S70 

•J J i\j 


o/\u icuu^*!^ on zyp 


12280 


S1MI0000017C09 


2054 


SAU101398 


5442 


o/^vj J cut/jo on jjp 


12324 


S1M10000017C10 


2055 


SAU102614 




tj 1 cuuh- 1 on Dop 


12476 


S1M10000017C10 


2055 


SAU102615 


5717 


Or\\J lC\J\h* I on 3 /p 


12477 


siMioooooncu 


2056 


SAU 101 799 


5539 


kj/\uicuuj -^^on^^ I vp 


12223 


SlM100000I7Cn 


2056 


SAU101800 


5540 


orvuicuujz on zup 


12225 


S1M10000017C12 


2057 


SAU101782 


5529 


^ATTlrnn'1'7 nrf AAvx 

o/wj J cuu^ / on 'i^p 


12354 


S1M10000017C12 


2057 


SAU200994 


5802 


^ATT7eftd9R nrf An 

OrXU^XAJHjCO on Hp 


12933 


S1M10000017D03 


2058 


SAU101752 


5522 


1 UUVT-W on 03p 


12447 


SI Ml 000001 7D09 


2059 


SAU101799 


5539 


SAl J IcOO"? 9 nrf lOn 


12223 


S1M10000017D09 


2059 


SAU101800 


5540 


^Al?1rOn'^9 nrf 9nn 
ijAvvj I sAjxjj^ on ^up 


12225 


S1M10000017D10 


2060 


SAU 100633 


5301 


RAT 11 f^nnJ.'^ nrf l/lTrv 


12515 


S1M10000017E04 


2061 


SAU 101 801 


5541 




#N/A 


S1M10000017E05 


2062 


SAU 102334 


5645 


^AlJlnCinA^ nrf lAArk 

jr\.\j icuof j__on_iH^p 


12658 


S1M10000017E08 


2063 


SAU 101 198 


5394 


SAUlc0035_orf_61p 


12301 


S1M10000017E11 


2064 J 


SAU102883 


5741 J 


3AUlc0045_orf_38p 


12702 


S1M10000017F01 


2065 J 


SAU100157 


5237 i 


5AUlc0040_orf_81p 


12444 


S1M10000017F04 


2066 't 


SAUl 001 40 


5235 i 


5AUlc0032_orf__7p 


12258 


S1M10000017F04 


2066 i 


5AU100141 


5236 5 


3AUlc0032_orf_8p 


12259 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SI Ml 00(WMM 71 U5 


2067 


SAUl 02541 


5697 


SAU 1 c0045_orf_l 95p 


12668 


S1MI0(KXW)I7FU6 


2068 


SAU102356 


5652 


SAU lc0040_orf_41p 


12436 


S1MI00(K»0I7H 1 


2069 


SAU101463 


5458 


SAU 1 c0045_orf_232p 


12679 


SIMIOOOOOI7G02 


2070 


SAUl 02433 


5668 


SAU 1 c0045_orf.3 7p 


12701 


S1M100()OOI7G05 


2071 


SAUl 02259 


5624 


SAU 1 c0032_orf_55p 


12245 


S1MI00000I7G06 


2072 


SAU200565 


5785 


SAU2c0324_orf_7p 


12781 


SIMIOOO00ISAO3 


2073 


SAU100139 


5234 


SAUJc0032_orll6p 


12255 


S1MIOOUO0I8A03 


2073 


SAU102602 


5708 


SAU 1 c003 2_orf_5p 


12249 


SIMIOOOOOISAIM 


2074 


SAU102142 


S606 


SAUlc0041_oif_13p 


12457 


SIMIO0O0OI8A05 


2075 


SAUl 00886 


5349 


SAUl cOOl 8_orf_1 6p 


12139 


S1M10000(»I8A05 


2075 


SAUl 00887 


5350 


SAU 1 cOO 1 8_orf_l 5p 


12138 


SIMI00000I8A0O 


2076 


SAUl 00970 


5365 


SAU 1 c0043__orf_l 97p 


12529 


SI MI 00000 18 AOS 


2077 


SAUl 001 39 


5234 


SAUlc0032 orf 6p 


12255 


S1M100000I8A08 


2077 


SAUl 02602 


5708 


SAUlc0032 orf 5p 


12249 


S1M100000I8A09 


-2078 - 


SAUl 02142 


5606 


SAUlc0041 orf 13d 


12457 


SIMIOOOOOISAIO 


2079 


SAUl 00866 


5344 


SAUlc0044 orf IOOd 


12553 


S1M100000I8A1I 


2080 


SAUl 001 39 


5234 


SAUlc0032 orf 6d 


12255 


SiMIOOOOOISAll 


2080 


SAUl 02602 


5708 


SAUlc0032 orf 5d 


12249 


S1M100OOO18UO2 


2081 


SAUl 00886 


5349 


SAUlc0018_orf 16p 


12139 


S1M10000018B02 


2081 


SAUl 00887 


5350 


SAUlcO018 orf 15p 


12138 


SlMl 00000 18B03 


2082 


SAU10I839 


5556 


SAUlc0042 orf 12p 


12495 


S1M10000018U05 


2083 


SAUl 00300 


5253 


SAUlc0040 orf 90p 


12451 


S1M10000018B09 


2084 


SAUl 00836 


5336 


SAUlc0031 orf 13p 


12212 


S1M100000I8H09 


2084 


SAU202731 


5850 


#N/A 


#N/A 


SIM100000I8BIO 


2085 


SAU100401 


5268 


SAUlc0044 orf 174p 


12576 


SIMIOOOOOISBIO 


2085 


SAU300335 


5870 


#N/A 


#N/A 


S1M10000018B1 1 


2086 


SAUl 00658 


5303 


SAUlc0038 orf 59p 


12388 


S1M10000018CUI 


2087 


SAUl 01 752 


5522 


SAUlc0040 orf 85p 


12447 


SI Ml 000001 8C02 


2088 


SAUl 02447 


5672 


SAUlc0045 orf 24p 


12685 


SlMl 000001 8C03 


2089 


SAUl 00778 


5328 


SAUlc0043 orf 140d 


12514 


SI Ml 000001 8C04 


2090 


SAU100141 


5236 


SAUlc0032 orf 8p 


12259 


SIMI 000001 SC05 


2091 


SAU103Q3S 


5757 


#N/A 


#N/A 


SlMl 00000 ISC06 


2092 


SAUl 00684 


5306 


SAUlc0044 orf 68p 


12632 


SIM 1000001 8C08 


2093 


SAUl 02256 


5622 


SAUlc0032 orf 52p 


12243 


SI Ml 00000 ISCOS 


2093 


SAU102257 


5623 


SAUlc0032 orf 53p 


12244 


S1M100000I8C09 


2094 


SAU101065 


5374 


SAU 1 c0034_orf_56p 


12289 


SIM10000018C09 


2094 


SAUl 02068 


5599 


SAU 1 c0034_orf_55p 


12288 


S1M100000J8C10 


2095 


SAU100112 


5227 


SAV}c0044 orf 70p 


12634 


S1M10000018CII 


2096 


SAU102663 


5727 


SAU 1 c0024_orf_2p 


12158 


S1M10000018CI2 


2097 


SAUI01948 


5579 


SAUIc0045 orf 69p 


12709 


S1M10000018DOI 


2098 


SAU101452 


5455 


SAUlc0045 orf_247p 


12684 


S1M10000018D02 


2099 


SAUl 02284 


5635 


SAU 1 c0038_orf_5p 


12389 


S1M10000018D02 


2099 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


SlMl 000001 8D03 


2100 


SAUl 01793 


5534 


SAUlc0032_orf__14p 


12218 


S1M10000018D04 


2101 


SAU101798 


5538 


SAUlc0032_orf_18p 


12222 


SIM10000018D09 


2102 


SAU101067 


5375 


SAUlc0034_orf_58p 


12290 


S1M10000018D10 


2103 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S1M10000018D11 


2104 


SAU 101752 


5522 


SAU I c0040_orf_85p 


12447 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


-full In «i II it 

lull length 

ORF 
Protein Seq 
ED 


S1M10000018D12 


2105 


SAU100866 


5344 


SAUlcOOdd orf IftHn 


12553 


SIMIOOOOOISEOI 


2106 


SAU10I092 


5381 


SAlIlcOn^R e\rf On 


12192 


S1M10000018E02 


2107 


SAU100265 


5249 


oi~v Kj 1 K^uvf 1 *♦ on lip 


12122 


S1M10000018E03 


2108 


SAU102420 


5665 




12206 


S1M10000018E04 


2109 


SAU102035 


5592 


SAUlcOOlQ opf SOn 


1 O 1 A A 


S1M1G0GGG18E05 


2110 


SAUI00596 


5295 


O/TLVj 1C»V>VI*TJ Oil Ojp 


12548 


S1M10000018E08 


2111 


SAUl 00793 


5329 


o^uiwv^o on j^p 


12188 


S1M10000018E09 


2112 


SAU301898 


5904 


o-rnjjciv/y on ip 


13057 


S1M10000018E11 


2113 


SAU101799 


5539 


^Al Tlnflfl'^O r\'r€ lb*« 

o/\ u 1 cuu J ^_ori__ 1 y p 


12223 


S1M10000018E11 


2113 


SAU101800 


5540 


C AT n /^rtfVIO *^«-f OA.^ 

o/\u 1 cuuj<z_ort__20p 


12225 


S1M10000018E12 


2114 


SAU200914 


5796 




12837 1 


S1M10000018F03 


2115 


SAUl 00887 


5350 


QATTlr«ftmc /^t4^ 1 <~ 

o/\u 1 cuuio_^ori__l jp 


12138 


S1M10000018F04 


2116 


SAUl 02396 


5660 


o/\u 1 cuuj j_ori^4jp 


12272 


S1M10000018F04 


2116 


SAU301118 


5886 


Q AT T"^/*! '3A< "J^ 
o/\ U J C 1 -5 vD__OIT_jp 


13086 1 


S1M10000018F07 


2117 


SAUl 02629 


5720 


OA u 1 CUU4 i^ort^ / 1 p 


12481 


S1M10000018F09 


2118 


SAU101810 


5549 


»j/\u 1 cuu jz__ori Zop 


12233 


SlMl 000001 8F09 


2118 


SAU300110 


5865 


OA u J cu3^-)_ori_2p 


13031 


S1M10000018F10 


2119 


SAUl 00432 


5271 


oAU 1 CUU4U_^0rt^5op 


12450 


S1M10000018F10 


2119 


SAU100433 


5975 


oAu 1 C0u40_ort_o7p 


12449 


SI Ml 000001 8F12 


2120 


SAU201469 


JO l\} 


oAu ZCU43 o_ori__op 


12967 


S1M10000018G03 


2121 


SAU101808 




5>AU lcUU32_orr 27p 


12232 


S1M100000I8G05 


2122 


SAU101999 




CATII^AAyfA 

o A U 1 C0l/4u_^OIT_ 1 0 1 p 


12423 


S1M10000018G07 


2123 


SAU101727 


J J to 


Q A T f 1 M A A 1 ^ ■ 

b A U 1 cOO 1 o_orf_6p 


12133 


S1M1OO0OO18GO8 


2124 


SAUl 02200 


JyJ 1 1 


CATTIaAAvIC ^-X* 

oAU 1 cOU45__ori_l 68p 


12665 


SIMI0000018G08 


2124 


SAU102201 


5612 


o A U I CUu43_OIT_ 1 69p 


12666 


S1M10000018G09 


2125 


SAUl 02200 


JvJ J 


oA u 1 C004D ori 1 68p 


12665 


S IM 1000001 8G09 


2125 


SAUl 02201 


5615 


oAU 1 cUU45_ori_l 69p 


1 2666 


S1M10000018G10 


2126 


SAUl 001 41 


5236 


«jau icuujz orr 2$p 


12259 


S1M10000018G10 


2126 


SAU102527 




oAU 1 CUU32__ort_5/p 


12260 


S1M10000018G12 


2127 


SAU200928 


5798 


oAUZCU3oD__Ort 5p 


12815 


SIM10000018H01 


2128 


SAUl 01663 


5506 


OA fj 1 CUU J •'^OIT__ 1 4p 


12261 j 


S1M10000018H02 


2129 


SAUl 01 652 


5503 


QATllr»AA/IO rvrf 
aAUICUU4z on 123p 


12492 


S1M10000018H02 


2129 


SAUl 01 653 


5504 


CAlTlr>AAA1 M*-^ 1'>>tM 

OAU 1 cuu4z^ori_i24p 


12493 


SIM10000018H07 


2130 


SAUl 02437 


5570 


oAU i cuu4o_ori_33p 


12695 


SI Ml 000001 8H09 


2131 


SAU101622 


5496 


^ATT1r«AA/IA #x.-r 0*7^ 
OAU i CUU4U__On_27p 


12430 


S1M10000018H10 


2132 


SAU100157 


5237 


^AllloAAAA rtff Qi-s. 
Orvw 1 CUU4U on o i p 


12444 


S1M10000019A02 


2133 . 


SAUl 03077 


5759 


icvujy on 44p 


12408 I 


SlMl 00000 19A03 


2134 1 


SAUl 023 52 


5650 


^ATIlr*AA/lA rtrf 

3/\Liicuu4u on 3op 


12434 


SlMl 000001 9A05 


2135 J 


5AU201469 


5816 ^ 


u»zco*i-;> o_on_op 


12967 


S1M10000019A06 


2136 J 


5AU101311 


5419 


^ATIl/*AAA>l lOiC ' 

5 A Ur 1 CUU44^0n_ 1 20p 


12563 


S1M10000019A07 


2137 J 


5AU101727 


5516 J 


^AlTlfAAlA i-kt^ ' 

jALiicuulo on op 


12133 


SI Ml 000001 9A07 


2137 < 


5AU 101728 


5517 \ 


NAfI1/>AA1A r»i-r 


12132 j 


SI Mi 00000 19A09 


2138 5 


5AU102117 


5603 J 


jau I cuuz / on op 


12181 1 


S1M10000019A11 


2139 5 


>AU 102292 


5638 5 


>AUlc0038__orf_10p 


12368 


S1M10000019A12 


2140 5 


5AU 102693 


5731 S 


>AUlc0044_orf_58p 


12627 


S1M10000019A12 


2140 J 


;AU102694 


5732 i 


>AUlc0044_orf_59p 


1262S j 


S1M10000019B03 


2141 S 


JAU101156 


5386 5 


JAU1C0036 Off 12p 


123U 


S1M10000019B04 


2142 |SAU100899 


5351 S 


>AUlc0034_orf_llp 


12277 
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Clone 
SeqlD 


PathoSeq Locus 
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(protein) 


Genemarked gene 


full len^h 
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Protein Seq 
ID 


S1M10000019B04 


2142 


SAU 100901 


5352 


SAU 1 c0034_orf_l 3p 


12278 


S1M10000019B07 


2143 


SAU 100300 


5253 


SAU 1 c0040_orf_90p 


12451 


S IMl 00000 19B0S 


2144 


SAU 102422 




SAUlc0030 orf 22p 


12207 


S1M10000019B08 


2144 


SAU 102423 


5667 


SAU 1 c0030_orf.23p 


12208 


S1M10000019B09 


2145 


SAU 1001 82 


5241 


SAUlc0037 orf 82p 


12362 


S1M10000019B09 


2145 


SAU 100251 


5248 


SAUlc0037 orf 83p 


12363 


S1M]0000019BJO 


2146 


SAUI01570 


5482 


SA\}\c0044 orf 209p 


12584 


S1M10000019B11 


2147 


SAU 100879 


5345 


SAUlc0041 orf 82p 


12483 


S1M10000019B12 


2148 


SAU101793 


5534 


SAUlc0032 orf 14p 


12218 


S I MI 00000 19C0 1 


2149 


SAU 100414 


5270 


SAUlc0022 orf 24p 


I2J48 


S 1 M 1 00000 1 9C04 


2150 


SAU 103 175 


5764 


SAUlc0045 orf 269d 


12687 


S 1 Ml 00000 1 9C04 


2150 


SAU301472 


5897 


SAU3cl431 orf 4p 


13124 


1 M 1 oonoo 1 9ro5 

O 1 IVI 1 \J\J\J\J\I 1 ^\^\Jm? 


2151 


SAU10I756 


5524 


SAUlc0040 orf 82d 


12445 


^ 1 M 1 noooo 1 oro6 

0 1 ivi 1 \jv\f\j\j 1 


2152 


SAU 101 790 


5531 


SAnic0032 orf 11 n 




S 1 Ml 00000 1 9C06 


2152 


SAU 10 1791 


5532 


SAUlc0035 orf 12n 


1271fi 


S 1 M 1 00000 1 9C07 


2153 


SAU 10 1400 


5444 


SAUlcOO'^A orf "^Sn 




SIM10000019C08 


2154 


SAU202126 


5844 


SAI72c0O45 orf In 


12714 


SlM100000!9Cn 


2155 


SAU 100301 


5254 


SAlIlcn040 orf Qln 


124^9 


S1M10000019C12 


2156 


SAU102117 


5603 


SAUlc0027 orf 6o 


121R1 


S1MI00000I9D0I 


2157 


SAU 102270 


5631 


^AUIc0037 orf fi5n 


122S'^ 


S1M10000019D02 


2158 


SAU101145 


5384 


SAUlc0035 orf 43d 


12299 


S1M10000019D04 


2159 


SAU 102292 


5638 


SAUlc0038 orf IOd 


12368 


SI Ml 000001 9D05 


2160 


SAU 101400 


5444 


SAU1c0036 orf ^^n 


x^J^\J 


SI Ml 000001 9D06 


2161 


SAU 102526 


5692 


SAIJlc0045 orf ?09n 


12f»Ql 

1 1 


SI Ml 000001 9D07 


2162 


SAU301898 


5904 


SAlJ3cl07Q orf In 




SI Ml 000001 9D09 


2163 


SAU10''639 


5724 






S1M100000I9DI2 


2164 


SAU101805 


5545 


SATJlcOO"?5 orf OAn 


1 2220 


S1M10000019E01 


2165 


SAU 100961 


5360 


SAUlc0044 orf 83n 




S1M10000019E01 


2165 


SAU 100962 


5361 


SAll1c0044 orf $t4n 




SIMl 000001 9E02 


2166 


SAU 10 1624 


5497 


SAUlcO040 orf 25n 


1242Q 


S1M10000019E07 


2167 


SAU 1023 52 


5650 


SAnic0040 orf 18n 




S1M10000019F01 


2168 


SAU 102241 


5617 


SAUlcO043 orf 25 n 




SIM! 000001 9F05 


2169 


SAU101612 


5493 


SAUlc0044 orf 7n 




SIM 1 000001 9F05 


2169 


SAU202945 


5857 


SAU2c0394 orf 7p 


22868 


SlMl 000001 9F06 


2170 


SAU 101 864 


5562 


SAUlc0044 orf 163p 


12572 


S1M10000019F08 


2171 


SAU101571 


5483 


SAUlc0044 orf 21 On 


12585 


SIMl 000001 9F09 


2172 


SAU 1004 14 


5270 


SAUlc0022 orf 24p 


12148 


S IMl 000001 9F]1 


2173 


SAU101242 


5404 


SAUlc0044 orf ISd 


12578 


S1M10000019G04 


2174 


SAU 10 1793 


5534 


SAUlc0032 orf 14d 


12218 


SIMI0000Oi9G07 


2175 


SAU 100522 


5284 


SAU1c0044 orf 249d 


12'^QQ 
1 ^^77 


SIMl 000001 9G09 


2176 


SAU 100300 


5253 


SAUlc0040 orf 90d 


12451 


S1M10000019G10 


2177 


SAU101235 


5400 


SAUlc0044 orf llo 


12561 


S1M10000019G10 


2177 


SAU 10 1236 


5401 


SAUlc0044 orf Po 


12564 


S1M100000I9G11 


2178 


SAU 10 1802 


5542 


SAUIc0032_orf_22p 


12227 


S1M10000019H05 


2179 


SAU101802 


5542 


SAUlc0032__orf_22p 


12227 


S1M10000019H05 


2179 


SAU101803 


5543 


SAUlc0032_orf_23p 


12228 


S1M10000019H08 


2180 


SAU 102449 


5674 


SAUlc0045_orf_22p 


12677 


S1M10000020A05 


2181 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 
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Clone iPathoSeq Locus 
SeqID 


Gene SeqID 
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full lAn^^U 

lull length 

ORF 
Protein Seq 
ID 


|siMI0000020A06 
lsiMl(X)()O020A07 




tCATTIAlorvi 

bAUlOloOl 


5541 




ffN/A 




21S3 


jsAUJ01567 


5481 




12144 


[siMIOO0002OA07 


2183 


SAU200030 


5772 




12745 


|SIM»0000020A1I 


2184 


|SAU1 02437 


5670 


SAUlc0045 orf "^In 


1^095 


|SIM10000020AI2 

]siMlOO0OQ2OB02 


2185 


|SAU101907 


5574 


^nxj ti^\j\jH\j on /"p 


12442 




2186 


\SAU100475 


5276 


SAUlcOO"^^ nrf Ain 
^r\\J A\t\f\/j\j \Jll Oip 


12337 


|siMI0000020B03 


2187 


jsAU 100059 


5224 


SATIlcOftdS nrf IHri 
<-j-rx\j on lup 


12652 


|siMI0000020B05 


2188 


j5>AU301133 


5887 


^ AT I'^^^l 1 1 r\rf 


13087 


S1M10000020B06 
lsiMI0000020B07 


218y SAU100747 


5320 


o/\u 1 cuu*f*f__on Zj jp 


12597 




2190 


|SAU102433 


5668 


•J/VU I CUO^ J__OIT__J /p 


12701 


\siM10000020B09 


219J 


|sAU10I37J 


5435 


^ A 7 IlW^n^"? '7-. 


12275 


|siMI0000020B!2 


2192 


SAU102143 


5607 


o/\uicuu*fi on i4p 


12458 


|siMI0000020C09 


2193 


SAU101545 


5474 


u 1 cuuj / on 1 Jzp 


12348 


jsiM10000020CIO 


2194 


SAU101799 


5539 


o/\Lj icuujz_on__iyp 


12223 


\siMlOOOO020CW 


2194 


\SAU101800 


5540 


o/iu icui/jii_ori__Ji/p 


12225 


|siM10000020Cn 


2195 


jsAU101452 


5455 


Oi*VW J Cv/l/*r J on Ji.'f /p 


12684 


|siM10O0O02OD03 


2196 


SAU101752 


5522 


^ATT1r»nA/in rtrf Q<«« 

o/\ij icui/'fu_on_oDp 


12447 


[siM10000020D04 


2197 


[SAU102481 


5685 


^ A T T 1 nHAIQ r*!^ OOn 

o/\u 1 cuvj -'^on^^y yp 


12422 


\siMl0000Q20D06 


2198 


|sAUI02578 


5701 


o A U 1 CW J "^OIT_0 J p 


1241 1 


[S1M10000020D07 


2199 


|sAU100198 




o A U 1 cuuu9_^on_ ip 


12120 


jsiM10000020D08 


2200 


JsAU100547 




& A U 1 CUUi 2_on_3p 


12240 


|siM1000002UE)09 


2201 


SAU102939 


5747 


•WXT / A 
fflN/A 


#N/A 


S1M10000020D12 


2202 


SAU200006 


S770 


CAT TOj^A 1 "1 _ 

5 A U ZCO 1 57_0rf_l p 


12723 


\siM10000020EOi 


2203 


\SAU200006 


5770 


o A UJCO I J 7_orT_ I p 


12723 


jsiM10000020H03 


2204 


jSAUlOOUO 




aAU 1 CUU32_Ort_7p 


12258 


|siM10000020E04 


2205 


|sAU101805 


5545 


oAU 1 CUUJ2_0ri_24p 


12229 


[siM10000020E06 


2206 


|SAU102162 




^AU ICUU4 l_ort_27p 


12462 


\smiOOOOQ20E08 


2207 


jsAUI01756 


5524 


oAfJ J ci/t/4i/_ori ifxp 


12445 


|siM10000020E1l 


2208 


|sAU101876 


5567 


Q A I n r> A AO < rv»^ 

oAu 1 cuu^ j|_ort_yp 


12169 


S1M10000020E12 


2209 


|SAU200657 




ffN/A 


#N/A 


|siMl0000020FOI 


2210 |SAU101592 


5490 


oAu 1 cuu3y_ori_j7p 


12406 


jsiMI0000020F05 


2211 


|SAU100547 


52Q0 


oAu 1 cuuiz_ort_3p 


12240 


\smi0O00020FO6 


2212 


\SAU101652 




&A U 1 cutw ji_orT_ J 23p 


12492 


jsiM10000020F06 


2212 


[SAUI 01653 


5504 


5 A U 1 cuu*i'^__ori_ 1 24p 


12493 


|siMl0000020F07 


2213 


|SAU200731 


5793 


DrxUZQxjj^Z on Zp 


12808 


|siM10000020F09 


2214 


|SAU100114 


5228 


5 AT tl r»AA/l'5 /xrf "^O";^ 
jA»J ICUU'fj ^on_zzjp 


12535 


ISmi0000020FU 


2215 


^t^AU 101663 


5506 


jaw 1 ci/uj j__on_ I4p 


1 226 1 


|siM10000020Fll 


2215 


SAU101664 


5507 J 


^ATTlr^AA'^^ rit-f 1 

1 cuuoa_on_i Dp 


12262 


|siM100O002OF12 


2216 


SAUI 00745 


5319 J 


icuo^-'f__on zj3p 


12596 


S1M10000020G01 
\siMl00O0O2OGO5 


2217 


SAU102905 


5742 ; 


j/vuicuujj on *iDp 


12273 




2218 


SAUIOOIH 


5228 f 


>AU 1 cow J_on_zz jp 


12535 


|siM10000020G07 


2219 


SAUIOOIH 


5228 f 


>AUicuu*f3 on zzjp 


12535 


|siM10000020G08 


2220 


SAU101652 


5503 5 


? A U 1 cuo4Z_on^ 1 p 


12492 


|S1M10000020G09 


2221 


SAUI 01 652 


5503 S 


>AUlc0042_orflI23p 


12492 


[siM10000020GlO 


2222 


S>AU1 01807 


5547 S 


>AUlc0032_orf_26p 


12231 


\SIM10000020G10 


2222 


iiAUWlSOS 


5548 S 


»AUIc0032__orf_27p 


12232 


SlM10000020Gn 


2223 


SAU101592 


5490 S 


;AUlc0039_orf_37p 


12406 


S1M10000020G12 


2224 


SAU100865 


5343 S 


;AUlc0044_orf.99p 


12648 
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ID 


S1MI0000020H01 


2225 


SAU202039 


5843 


SAU2c0452 orf 20p 




S1M10000020H02 


2226 


SAU101754 


5523 


SAUlc0040 orf 84n 




SIM10000020H04 


2227 


SAU101791 


5532 


SAUlc0037 orf l^n 


1771^; 
1 1 o 


S1M10000020H06 


2228 


SAU101541 


5472 


SAUlc0037 orf 12Sd 




S1M10000020H0S 


2229 


SAU201558 


5823 


SAU2c0434 orf 5d 




S1M]0000020H10 


2230 


SAUl 01 754 


5523 


SAUlc0040 Off 84n 


1 744/; 


S1M10000020H11 


2231 


SAU 100053 


5222 


SAUlc0020 orf Id 


1214'? 
1^1 ^ J 


S! Ml 0000021 A04 


2232 


SAU200752 


5795 


SAU2c03^4 orf Sn 


175100 


SIM1000002IA04 


2232 


SAU300975 


5880 


SAT He 1240 nrf 


1^07S 
1 j\J ij 


S1M100000''1A05 


2233 


SAU101408 


5445 


SAUlcOOlS orf Qln 


12'^OR 

1 ^D\fO 


S 1 M 1 000002 1 A06 


2234 


SAU200978 


5798 


Al I2cO'^fi5 orf 5n 


l^O 1^ 


S 1 M 1 fl000fl'> 1 Art? 


2235 


SAT 11 00496 


5279 


SArJ1r004l nrf R'in 


174X4 

l^*rO** 


^ 1 M 1 00000'> 1 A07 


2235 


SAt]301004 


5882 


SATHrl^SS nrf In 


1 "^070 


^ 1 M 1 00000*7 1 A05i 


22'?fi 


0/\.w 11/11 OJ 


S^QO 


^AITl/*nO*?'^ rirf 7Qn 




^ 1 M 1 00000*? 1 AOQ 


22'?7 


c A1T102Q'^'^ 

^rWj 1 \J^^jJ 




Q ATT1 r>0ri70 nrf /^'>r\ 


1 '>il 1 O 


^ 1 M 1 000002 1 AOQ 


2237 


^ATI201 IR4 


JOKJj 


e A T l'>«^n'l^ 1 nrf 10« 

o/\uzcujji orr__i7p 


IZaKj / 


S 1 M 1 000002 1 A 10 


2238 






o/\u 1 cuuj /_on^i jzp 




SIM 100 00021 BOS 


2239 


SATJ100139 




o/\.w 1 cuujz_on_op 




SIM 10000021 BOS 


2239 


SAU 102602 


S70R 

J /vO 


^ATTIrOO't^ nrf 


1 7740 


SIM 1000002 IB06 


2240 


SAUl 01 752 


S^?2 


^ A 7 7 1 Wln4fl nrf St^ws 
Or\\J I CUUt-U^OjT^OJP 


1 94/17 


S1M10000021B07 


2241 


SAU 10 163'^ 


^4QQ 


^AITlnOO^O orf In 


17407 


SIMI0000021B10 


2242 


SAUl 01 772 




^ATIIr00*?7 nrf lAn 




S1M10000021C04 


2243 


SAU2009''8 


5798 


^ATT^rO'^A'S nrf Srt 


1 7R1 S 


SIM 1000002 1C05 


2244 


SAU101271 


j*t 1 1 


o/\U ICuUj / ^on_3rup 




S 1 M 1 00000"* 1 C07 


2245 


SAU202968 


JO 






SIM 100(^00'^ ICOS 


2246 


SAU10'>57^ 


5700 


^ATIIrOOdA nrf OfCKrs 




S 1 M 1 OOOOCP 1 PI 0 


2247 


Q Af Tioi "^^n 

^rWJ IVI 




1 cuu I j_orr__ i op 




SJMIOOOOO">IC1 1 




SAn200006 


'^770 


^AII7r»0t^7 nrf \r\ 




SIMI000U0'*1C12 


2249 


SAUl 01 726 




^ATTl^nniA rtrf 7n 


1 71 ^4 


SIM 1000002 IDOl 


2250 


SAII10250'^ 


S601 


QATTIfOOd^ nrf 07An 


1 7Aon 


S 1 M 1 U0U002 1 D03 


2251 


SAU101271 


Sdl 1 

J*tI J 


Q AT 11 /•nn'^7 rtrf OOrk 


1 71AA 


S1M1000002ID03 


2251 


SAUl 01286 


J*T 1 J 


OrVU 1 cuvj^__on__o /p 




SIMI000OO2ID04 


2252 


SAUl 00858 


5341 


^ATTIcOO'lX nrf XAn 




SIM10000021D04 


2252 


SAU 100859 


5342 


^ATIlrOO'iR nrf R7n 


17407 


S1M10000021D06 


2253 


SAU 100865 


5343 


^AUlrOOdd nrf OQn 




S1M1000002IO09 


2254 


SAU 101 868 


5565 


SAUlcOO^/i nrf "^In 


17170 


S1M)0000021D10 


2255 


SAU 1007 14 


5312 


^AUIrOOdA nrf 7An 




S1M10000021E01 


2256 


SAU 10 1655 


5505 


^ATIlrOOd? nrf 12^n 


17404 


SIM 1000002 1E02 


2257 


SAU 1 02200 


5611 


SAlIlr004S nrf I68n 




SIM10000021E02 


2257 


SAU 102201 


5612 


^AITIcOOdS nrf ll>On 




SIM 1000002 1E03 


2258 


SAU101857 


5560 


^AIT1r0044 orf 1 S^^n 




S1M10000021E05 


2259 


SAU101777 


5527 


^AITlf00"^7 orf "^Qn 


171^7 


SI Ml 0000021 £06 


2260 


SAU 102663 


5727 


^ATIlc007d orf 9n 


171 SX 


SIMI000002IE09 


2261 


SAU200006 


5770 


SAU2c0157_orf__lp 


12723 


S1M10000021E12 


2262 


SAU 102292 


5638 


SAUlc0038_orf_10p 


12368 


S1M10000021F02 


2263 


SAU 102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M1000002IF04 


2264 


SAU100139 


5234 


SAUlc0032_orf.6p 


12255 


S1M10000021F04 


2264 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 
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S1M10000021F05 


2265 


SAUl 02059 


5597 


SAUlc0034 orf 51p 




SlMl 000002 1F06 


2266 


SAU101235 


5400 


SAUlc0044 oxf lip 




SIMiO00002IF07 


2267 


SAU101383 


5438 


SAUlc00''2 orf "^On 


1 1 7 1 /IT 
1Z14/ 


S1M10000021F09 


2268 


SAUl 02059 


5597 


SAUlc0034 orf 51 p 


1 1 77^^ 


SI Ml 0000021 F09 


2268 


SAU301465 


5896 


SAU3cl429 orf 4n 


1 1 noi 


S IMJ 000002 IFI] 


2269 


SAU]0i57j 


5435 


SAUJc0033 nrf 7n 


t T '>"7'7< 
J IZJ./^ 


S1M10000021G01 


2270 


SAU200468 


5781 


SAU2c0429 nrf IQn 




S1MI000002IG03 


2271 


SAU30I357 


5893 


SAU3cI394 orf 2n 


1 11111 
u 1 1 1 


S1M10000021G08 


2272 


SAU100714 


5312 


SAUlc0044 orf 74n 




S1M10000021H04 


2273 


SAU100139 


5234 


SAUlc00'?2 nrf f,r\ 




S1M10000021H04 


2273 


SAUl 02602 


5708 


SAUl £00*^2 nrf 


I 1 T^/i n 
j 1*2249 


S1M10000021H05 


2274 


SAU300131 


5866 




1 1 o ni A 
loU34 


S1M10000021H07 


2275 


SAU101806 


5546 


SAUlcOO^? orf 9^n 




S1M10000021H08 


2276 


SAU102059 


5597 


SAUlcOO'^4 nrf Sin 




S1M10000021H11 


2277 


SAUl 01 543 


5473 


SAUlcOO'^T nrf linn 


1 lZj4o 


SIM10000022A02 


2278 


SAUl 00865 


5343 


SAUlc0044 orf OQn 


j lZo4o 


S1M10000022A02 


2278 


SAU301230 


5890 


SATJ3r1'?47 nrf f%r\ 




S1M10000022A03 


2279 


SAU201 197 


5806 


SAlJ2c04'5Q nrf 9n 


i2yjo 


SIMJ0000022A05 


2280 


SAU101807 


5547 


SAIJIrOM'7 orf 
*J^\J l\AJ\Ij^ Oil ^Op 


1 12231 


S1M10000022A08 


2281 


SAU101365 


5432 


OrWJ lCUU*f*t__On 1 ixp 


12556 


S1MI0000022A09 


2282 


SAU102939 


5747 




#N/A 


S1M10000022A12 


2283 


SAU101868 


5565 


^AT nr»nn'i/i r»t-f oi** "* 

*j-r\.Kj on ^^p 


12320 


S1M10000022B02 


2284 


SAUl 00865 


5343 


o/\u 1 cuv#^*f_on yyp 


12648 


S1M10000022B02 


2284 


SAU301230 


5890 


o^ujt'jj'f/ ori op 


13092 


S1M10000022B03 


2285 


SAU200468 


5781 


o/\u^cu'*-zy_on lyp 


12937 


S1M10000022B05 


2286 


SAUl 00920 5354 


•^^^witw^o OiT /Dp 


12395 


S1M10000022B06 


2287 


SAU100714 


5312 


J cL'v'*f*f on /fp 


12635 


S1M10000022B08 


2288 


SAUl 02292 


5638 


SAUlcOO'^R nrf Iftn 


123oo 


S1M10000022B09 


2289 


SAUI02939 


5747 




wN/A 


S1MI0000022B10 


2290 


SAU101546 


5475 


SAT 1 1 000^^7 nrf m*» 


12349 


S1M10000022B1I 


2291 


SAUl 01 726 


5515 


SAUIcOnifi nrf 7n 1 


12134 


S1M10000022B12 


2292 


SAUl 01868 


5565 


SAUIcOO'^/^ nrf 'y'Xn 1 


12320 


S1M10000022C02 


2293 


SAUl 02059 


5597 


SAUlcOniA nrf «;in 1 
tj^w 1 J** on J 1 p I 


12286 


S2MI0000022C03 


2294 


SAU101791 


5532 


SAUlc00^2 orf I9n 1 


12216 


S1M10000022C04 


2295 


SAU100714 


5312 


SAUlc0fl44 nrf 7/ln 1 


12635 


S1M10000022C06 


""2296 


SAU100246 


5247 


SAUlc0042 orf llOn 


i24yo 


S1MJ0000022C06 


2296 


SAU300998 


5881 


SAU3cl25^ orf In 


130/7 


S1M10000022C07 


2297 


SAU 101546 


5475 


SAUlc0017 nrf 1 


12J49 


S1M10000022C08 


2298 


SAU 100528 


5286 1 


3AUlc004'' orf R7n 1 


lZDv/7 


S1M10000022C08 


2298 


SAU103115 


5760 ! 


SAUlcO(y41 orf RRn 1 


12M;o 


S1M10000022C11 


2299 i 


SAU 102059 


5597 [ 


5AU 1000*^4. nrf Sin 

I wv/v/jH un J I p 1 


122oo 


S1M10000022D03 


2300 ! 


SAU101805 


5545 i 


5AUlc00^2 orf 74n 


iZ22V 


S1M10000022D05 


2301 J 


5AU101777 


5527 J 


5AU1C0017 orf "^On 


12iD2 


S1M10000022D06 


2302 J 


>AU 100921 


5355 J 


>AUlc0038_orfl76p [ 


12396 


S1M10000022D07 


2303 S 


>AU101543 


5473 J 


5AUlc0037_orf_]30p | 


12346 


S1M10000022D08 


2304 S 


5AU101189 


5392 5 


JAU1C0033 orf 25p j 


12264 


SIMI0000022D09 


2305 £ 


>AUI0I726 


5515 £ 


)AUIc00I6_orf,7p j 


12134 


S1M10000022D11 


2306 S 


JAU101447 


5454 £ 


»AUlc0045_orfl244p | 


12683 
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BNSTCCID: <WO_01709SSA2.I_> 



wo 01/70955 TABLE lA PCT/USOl/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full iRnoth 

ORF 
Protein Seq 
ID 


SIMI0000022EOI 


2307 


SAU20060I 


5787 


#N/A 


#N/A 


S1M10000022E03 


2308 


SAU200468 


5781 


SAU2c0429 orf 19p 


12Q'^7 


S1M10000022E05 


2309 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


SIM10000022E09 


2310 


SAU101235 


5400 


SAUlc0044 orf Up 


12561 


S1M10000022E09 


2310 


SAU101236 


5401 


SAUlc0044 orf 12p 


12564 


S1M10000022F04 


2311 


SAU101592 


5490 


SAUlc0039 orf 37p 


12406 


S1M10000022F06 


2312 


SAU101868 


5565 


SAU 1 c0036_orf_23p 


12320 


S1M10000022F07 


2313 


SAU102117 


5603 


SAUlc0027 orf 6p 


12181 


S1M10000022F08 


2314 


SAU 100414 


5270 


SAUlc0022 orf 24p 


12148 


SlM10000022Fn 


2315 


SAU101592 


5490 


SAUlc0039_orf 37p 


12406 


S1M10000022G03 


2316 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


SIM10000022G04 


2317 


SAU101777 


5527 


SAUlc0037 orf 39d 


12352 


S1M10000022G07 


2318 


SAU 1004 14 


5270 


SAUlc0022 orf 74n 


i^i Ho 


S 1 M 1 0000022G08 


2319 


SAU100557 


5291 


SA(Jlc0044 orf I32n 




S 1 Ml 0000022G 1 2 


2320 


SAU101546 - 


5475 


SAUlc0037 orf H'^n 


1714Q 


S 1 M 1 0000022H03 


2321 


SAU101006 


5367 




1 "7 1 QO 

1 Z. J Zf\J 


SIM10000022H05 


2322 


SAU101814 


5551 




177^7 


S1M10000022H06 


2323 


SAU200928 


5798 




xxo I J 


S1M10000022H07 


2324 


SAU 100866 


5344 


SAIT1c0044 nrf lOOn 




S1M10000022H08 


2325 


SAUI 00887 


5350 


SAUIcOOlS orf J5n 


17118 

A^ i^O 


S1M10000022H11 


2326 


SAU101610 


5492 


SAnic0044 orf 


1767Q 


S1M10000023A05 


2327 


SAU301465 


5896 


SAU3cl429 orf 4d 


13121 


SI Ml 0000023 A09 


2328 


SAU101340 


5423 


SAlJlcOO'^R orf R'>n 


1 X.H-ViU 


SIM10000023A11 


2329 


SAU 100547 


5290 


SAUlc0032 orf 




S1M10000023A12 


2330 


SAU101651 


5502 


SAU1c0042 orf \21n 




S1M10000023A12 


2330 


SAU101652 


5503 


SAnic0042 orf l'>'?n 




SI Ml 0000023 BO 1 


2331 


SAU 100886 


5349 


SAUlcOOlS orf 16n 


1 71 10 


S1M10000023B03 


2332 


SAUI 01 652 


5503 


SAU1c0042 orf 123d 


J 2492 


S1M10000023B03 


2332 


SAU 10 1653 


5504 


SAU1c0042 orf 124n 


1 74.Q1 


SI Ml 0000023 B07 


2333 


SAUI 01 857 


5560 


SAUlc0044 orf 15^n 




SIM10000023B08 


2334 


SAU 100 140 


5235 


SAU1c0032 orf 7n 




SIM10000023B0S 


2334 


SAUI00I41 


5236 


SAUlc0O32 nrf 8n 




S1M10000023B09 


2335 


SAU101340 


5423 


SAUlc0038 nrf 82n 




S1M10000023B10 


2336 


SAU 102578 


5701 


SAUlc0039 orf 61 n 


1741 1 


SlM10000023Bn 


2337 


SAU 1026 13 


5715 


SAUlc0041 orf 55n 


1747^ 


S1M10000023B12 


2338 


SAU202174 


5845 


SAU2c0412 orf 3d 


t78Q^ 


S1M10000023B12 


2338 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000023C02 


2339 


SAU 1001 40 


5235 


SAUlc0032 orf 7d 


12258 


S1M10000023C02 


2339 


SAU100141 


5236 


SAUlc0032 orf 8o 


177SQ 


S1M10000023C10 


2340 


SAU 102554 


5699 


SAUlc0045 orf "^090 


12673 


SlMI0000023Cn 


2341 


SAU 1023 52 


5650 


SAUlc0040 orf 3Sd 


12434 


S1M10000023C12 


2342 


SAU 100077 


5226 


SAUlc0043 orf 178n 


12520 


S1M10000023DOI 


2343 


SAU 1 00964 


5363 


SAUlc0044 orf 86n 


12641 


S1M10000023D03 


2344 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 


SIM10000023D04 


2345 


SAU 102602 


5708 


SAUlc0032_orf__5p 


12249 


S1M10000023D07 


2346 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


S1M10000023D08 


2347 


SAU 100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000023D09 


2348 


SAU100547 


5290 


SAUlc0032_orf__3p 


12240 
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BNSDOCIO: <WO_01708S5A2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


' PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full lenvth 

ORF 
Protein Seq 
ID 


S1M10000023DI0 


2349 


SAUl 00963 


5362 


SAUIc0044_orf,85p 


12640 


S1M10000023D12 


2350 


SAU102292 


5638 


SAUlc0038_orf lOp 




SI Ml 0000023 EOl 


2351 


SAUl 01 752 


5522 


SAUlc0040_orf 85p 


12447 


S1M10000023E04 


2352 


SAUl 02059 


5597 


SAUl c0034_oif_5 1 p 


22286 


S1M10000023E07 


2353 


SAU101543 


5473 


SAUlc0037_orf 130p 


1214fi 


S1MJ0000023E10 


2354 


SAU203293 


5862 


S AU2c044 l_orf.2 1 p 


12979 


SlM10000023En 


2355 


SAU102292 


5638 


SAUlc0038 orf lOp 




S1M10000023F04 


2356 


SAU101736 


5518 


SAUlc0043 orf 166p 


1 '>^io 


S1MI0000023F04 


2356 


SAU101737 


5519 


SAUlc0O43 orf 165d 




S1M10000023F07 


2357 


SAUl 00546 


5289 


SAUlc0032 orf 2p 




S1M10000023F08 


2358 


SAU102883 


5741 


SAUlc0045 orf 38p 




S1M10000023F10 


2359 


SAU102352 


5650 


SAUlc0040 orf 38p 




SlM10000023Fn 


2360 


SAUl 006 17 


5300 


SAUlc0035 orf 102p 


1'>'>QS 


S1MI0000023FI2 


2361 


SAU102352 


5650 


SAUlc0040 orf 38p 


X ,i*TJ*T 


S1M10000023G02 


2362 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


SIM 10000023 G03 


2363 


SAU101996 


5584 


SAUlc0040 Off 99p 




SIMI0000023G06 


2364 


SAU100887 


5350 


SAUlcOOlS orf 15d 


1 Jo 


S1M10000023G07 


2365 


SAU301054 


5884 


#N/A 


Tri>l//\. 


SIM10000023G08 


2366 


SAU100964 


5363 


SAUlc0044 orf Rfin 




SIM10000023G09 


2367 


SAU101968 


5581 


SAUlc002?i orf 4.^n 


1 *>! J?7 
i^lo / 


S1M10000023G11 


2368 


SAU102613 


5715 




1 OA*?^ 

X-i4/^ 


SIMI0000023H02 


2369 


SAU101996 


5584 


SAUIc0040 orf QQn 




S1MIO0O0023H06 


2370 


SAUl 00 158 


5238 


SAUlcO04n nrf ROn 


1 'JAA'2. 


S1M10000023H07 


2371 


SAUl 00300 


525? 


SAUlc0040 orf OOn 


1 1 

124 J 1 


SIMI0000023H09 


2372 


SAU101340 


5423 


SAUlc0038 orf R7n 


1 OAfifi 


SIMIOOO0023H10 


2373 


SAU101365 


5432 


SAUlc0044 orf 11 2n 




S1MI0O00024A02 


2374 


SAU 101798 


5538 


SAUlc0032 orf IRn 


1 '79'>0 
1 ZZZZ 


SIMI0OO0024A04 


2375 


SAU201571 


5824 


SAU2c0447 orf 17n 


19007 


S1M10000024A07 


2376 


SAU100414 


5270 


SAUlcO022 orf 24n 


I^l/IR 


SIMIOOO0024A08 


2377 


SAU 10 1 231 


5399 


SAUlc0035 orf fin 


1 'J'Zf\'Z 


SIM 10000024 A 11 


2378 


SAU 103226 


5768 


SAUlc0045 orf 95n 


1 971 'I 

IS / 


SIM10OO0024B0S 


2379 


SAU102418 


5664 


SAUlcO030 orf IRn 




SJMJ0000024B06 


2380 


SAUl 001 58 


5238 


SAU]c0040 orf 80p 




SIM 10000024 808 


2381 


SAU 100601 


5296 


SAUlcO044 orf 313p 




SI Ml 0000024 B09 


2382 


SAU200468 


5781 


SAU2c0429 orf lOn 


1 70*^7 


SIMI0000024BJO 


2383 


SAU101265 


5407 


#N/A 




S1M10000024C02 


2384 


SAU101197 


5393 


SAUlcO035 orf 60p 


1 ^ J Vv 


SIM10000024C04 


2385 


SAU 101 862 


5561 


SAUlc0044 orf 161 n 


1 9'\71 


S1M10000024C07 


2386 


SAU101039 


5373 


SAUlc0043 orf 181p 


19^79 


S1M10000024D02 


2387 


SAU100414 


5270 


SAUlc0022 orf 24p 




S1M10000024D03 


2388 


SAU 1007 14 


5312 


SAUlc0044 orf 74p 


1 9/; "as 


SIM10000024D10 


2389 


SAU100140 


5235 


SAUlc0032 orf 7p 




S1M10000024D10 


2389 * 


SAU100141 


5236 


SAUlc0032 orf 8p 


i Xm J7 


S1M10000024D1J 


2390 : 


SAU101198 


5394 


SAUlc0035_orf_6Ip 


12301 


S1M10000024E03 


2391 J 


SAU201571 


5824 


SAU2c0447_orf__17p 


12997 


S1M10000024E05 


2392 J 


5AU101800 


5540 


3AUlc0032_orf_20p 


12225 


S1M10000024E05 


2392 i 


5AU101801 


5541 


#N/A ■ ■ 


#N/A 


S1M10000024E06 


2393 5 


5AU102418 


5664 1 


SAUlc0030_orf_18p | 


12205 
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BNSOOCID: <WO 017095SA2J_> 



wo 01/70955 



TABLE I A 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000024E07 


2394 


SAU101039 


5373 


SAUlc0043 orf 181p 


12522 


S1M10000024E08 


2395 


SAU100414 


5270 


SAUlc0022 orf 24p 


12148 


S1M10000024F02 


2396 


SAU101447 


5454 


SAUlc0045 orf 244p 


12683 


S1M10000024F03 


2397 


SAU 102992 


5752 


SAUlc0044 orf 60p 


12630 


S1M10000024F05 


2398 


SAU201197 


5806 


SAU2c0429 orf 2p 


12938 


S1M10000024F08 


2399 


SAU101726 


5515 


SAUlc0016 orf 7p 


12134 


S1M10000024F10 


2400 


SAU200468 


5781 


SAU2c0429 orf 19p 


12937 


S1M10000024G05 


2401 


SAU101800 


5540 


SAUlc0032 orf 20p 


12225 


S1M10000024G05 


2401 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000024G06 


2402 


SAU 1024 18 


5664 


SAUlc0030 orf 18p 


12205 


S 1 M 1 0000024G07 


2403 


SAU 1023 34 


5645 


SAUlc0045 orf 144d 


12658 


<s 1 Ml ooonn^dnoR 

O 1 IVl 1 \t\J\J\/\f^'T\J\/0 


2404 


SAT 11 01632 


5499 


SAUlc0039 orf 3d 


12407 


1 M 1 ftoonn? 4n 1 0 

O 1 IVl 1 V/Vit/V/U^'TVJ 1 \J 


2405 


SATJ707176 


5846 


SAlJ2c0412 orf 3d 




1 1V4 1 ft0ftnn94f» 1 9 

O J JVi J VA/V/vUXf VJ 1 ^ 


740A 


SAII100141 


5236 


SAUlc0037 orf 8n 




- o 1 iVl 1 VK/\iUtr^^nvA - - - ■ 


74n7 


SA1I701S71 


5824 _ 


SAU2c044.7 orf 17n 




kj 1 ivi 1 \j\j\j\j\j^*frM.\M^ 


740X 


SAU 100770 


5324 






S 1 M 1 0000024H07 


2409 


SAU200725 


5792 






S I M 1 0000024H08 


2410 


SAU 102002 


5587 


SAlIlcOOdO nrf 103n 




S 1 M 1 0000024H08 


2410 


SAU 102003 


5588 


SAUlc0040 nrf 104.n 


12426 


SI Ml 0000025 A03 


2411 


SAU 10 1247 


5405 


SAIJlr0043 nrf 13f>n 




SlMl 0000025 A08 


2412 


SAU 102766 


5735 


#N/A 




S1M10000025A08 


2412 


SAU201236 


5808 


SAU7c0409 orf IOd 


12891 


SlMl 0000025 AOS 


2412 


SAU300338 


5871 






SI Ml 0000025 A09 


2413 


SAU 102292 


5638 


^ATTlr003R nrf lOn 




S1M10000025A10 


2414 


SAU 10 1455 


5456 


SAlJlc004S nrf 7S0n 




SlMl 0000025A1 0 


2414 


SAU200916 


5797 


SAlI2c0373 nrf 4n 




S 1 M 1 00000'> 5 A 1 0 


2414 


SAU301620 


5899 


^An3cl478 nrf 7n 


1 3140 


SlMl 0000025B0 1 


2415 


SAU 10 1655 


5505 


9AUlc004'> nrf 17Sn 




SlMl 0000025B02 


2416 


SAU101808 


5548 


SAIIlr0037 nrf 77n 


1 7237 


S1M10000025B03 


2417 


SAU101385 


5439 


SAlJlc0038 nrf 50n 


173RS 


S1M10000025B05 


2418 


SAU 10 1455 


5456 


SAnic0045 nrf 7Sftn 


\ 9 ASIA 


S1M10000025B05 


2418 


SAU200916 


5797 


SAlI7c0373 nrf 4n 


17J13R 


S1M10000025B05 


2418 


SAU301620 


5899 


SAU3cl478 orf 7n 


1 3140 


S1M10000025B06 


2419 


SAU101545 


5474 


SAnic00'?7 nrf T37n 




S1M30000025B09 


2420 


SAU200928 


5798 


SAU2c0365 orf 5n 


12815 


S1M10000025B12 


2421 


SAU101791 


5532 


SAUlc0032 orf 12d 


12216 


SIM10000025C01 


2422 


SAU 102292 




SiAUXcOO'^^ orf I On 


12368 


S1M10000025C03 


2423 


SAU 100 139 


5234 


SAU1c0037 nrf 6n 




S1M10000025C05 


2424 


SAU 1001 39 


5234 


SAUlc0032 orf 6o 


12255 


S1MI0000025C09 


2425 


SAU100793 


5329 


SAUlc0028 orf 52d 


12188 


S1M10000025C09 


2425 


SAU301433 


5895 


SAU3cl420 orf 7n 


13118 


S1M10000025C10 


2426 


SAU200928 


5798 


SAU2c0365 orf 5n 


12815 


SIM10000025C11 


2427 


SAU102117 


5603 


SAUlc0077 nrf 6n 


J2181 


S1M10000025D01 


2428 


SAU 1021 17 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000025D03 


2429 


SAU101771 


5525 


SAUlc0037_orf_33p 


12350 


S1M10000025D03 


2429 


SAU101772 




SAUJc0037_orf_34p 


\215\ 


S1M10000025D04 


2430 


SAU100970 


5365 


SAUlc0043_orf,197p 


12529 


S1M10000025D06 


2431 


SAU101543 


5473 


SAUlc0037_orf,130p | 


12346 



^33- 

BNSOOCID: <WO_017095SA2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


PatfaoSeq Locus 


Gene SeqID 
(protein) 


Geneniarked gene 


full Ion erf ti 1 

111 11 lengin 

ORF 
Protein Seq 
ID 


S1M1OO00025D08 


2432 


SAU 102598 


5705 


SAUlc004l nrf 41 n 


1 7ilAi4 


S1M10000025D08 


2432 


SAU 102599 


5706 


SAUlf^OOdl nrf 4.5n 
v*v*j i*«'Vv*ti on *Tjp 




S1M10000025D08 


2432 


SAU10319J 


5765 


ijj^ J L»\jo** J on f'rp 




S1M10000025D09 


2433 


SAU 100522 


5284 


SAUlc0044 nrf 940n 


1 7^0Q 


SIMI0000025D10 


2434 


SAU 102200 


561 1 


SATTIr0045 nrf I68n 
•jav u 1 uooH J on 1 oop 


IZOOJ 


SiMi(K)00025DiO 


2434 


SAU10'>*^01 


S612 


^ A T T 1 r^rtA'^ nrf 1 AQr^ 




S1M10000025E01 


2435 


SAU 1021 17 


5603 


SAinr0077 nrf 6rk 
o/A. u 1 L>oo^ / on op 


n 1 c 1 


S 1 M 1 0000025E04 


2436 


SAU 100180 




QAI71/»AOQ/l n9-P lAr> 

o Au I cuuj4_orr__ 1 4p 


12279 


S 1 M 1 00000'>5E09 


2437 


SAU1021 17 


S601 


oAU icuuz /__ori_op 


12181 


SIM10000025E11 


2438 


SAU 10243 7 


5670 


oAijicuu^i'j ^on jjp 


1 O^A< 
IZOVJ 


S 1 M 1 0000O25FO3 


'>43Q 


SAU10'>297 


564.0 


CATn/»A04^ f^rf ill** 

o AU 1 Cl/U*f j_^ori_4 1 p 


1 OTAvl 

i-i7U4 


S1M10000025F05 


2440 


SAU 102200 


561 1 

Jul 1 


o Au icuu** j_on_ 1 Oop 


Ixooj 


S1M10000025F05 


2440 


SAU 102201 


5612 

J\JX£, 


oAu I ct/u^-> on 1 oyp 


1 ^ooo 


S1M1OOO0025FO8 


2441 


SAU200685 


5700 


o A u zcu J 4**__on__y p 


1 OQAl 


S1M100(X)025F09 




SAU101907 


5574 


oAw 1 cuv/^ujorT_^ / yp 




S 1 M 1 0000025F 1 0 




SAU101571 




o Au 1 cu u'i*f__orT z 1 up 




S 1 M 1 000002 12 


2444 


SAU 102200 


561 1 


oAu 1 CUU4 j__on__ 1 oop 


12oo5 


S 1 M 1 000002 SF 1 


2444 


SAU 102201 


S617 


oAU 1 CUU4 j_ori_i oyp 


l2oo6 


S 1 M 1 000002^004. 


2445 


SAU300617 


5R74. 


o Au J c 1 u4o__ori__zp 


1305O 


S 1 Ml 000002 ^fiO/i 




SAinoofii? 


S5174 
JO l*k 


oAU jc 1 i>4o_on_^p 


13056 


^iMiooono7snin 








SAU 1 c003o_orf_24p 


12321 


S 1 M 1 000002 SHO^ 






/'¥ 


oAU 1 C0ll40_ori_79p 


12442 


S 1 M 1 OOOOO'^ ^ HO^^ 




CAT 1101007 




2>AV J ClH)40_orf_79p 


12442 


S 1 M 1 000002^H07 




CAT nno7S7 


3 /I'D 


o AU ZCOi 5 4_^ort__5p 


12809 


S 1 M 1 0000025H07 


2450 


SAni0007'S 


jooU 


oA U jC J -d4U_On_3p 


13075 


S 1 M 1 0000025H 1 0 


^•r J I 


^ATItOOSQO 


<7Q1 

jZ7J 


J> AU 1 COU 1 3__ori_5p 


12121 


S1M10000025H10 


2451 




Z)o!7 J 


C A f FQj-kl l^/t 1— . 

i> A U 3 c 1 3 o4_on_zp 


13102 


S 1 M 1 0000026 A02 


2452 


SAT 1 101007 


^•n7A 


c A T T 1 y«nn/f n 

o A U 1 CUU4y__orT V^p 


12442 


S 1 M 1 0000026A04 


24^ 


SAT 11 02140 




O A T T 1 aAA/I € ^-m^ 1 it n— . 

oAU 1 CUU4 j_Ori_^14i/p 


12660 


S 1 M 1 0000026A05 


24 S4 


SAT 1200014 




CAirO*»AO*TC A» 

oAUZCUJ7j__ori_yp 


12842 


S 1 M 1 0000026 A06 


245S 


CA1T1020S0 


DDy / 


CATTlr.AAaA <1 

o A u 1 cuu J4_on:_5 1 p 


12286 


S 1 M 1 0000026A07 




CAT 1100070 




CATT1<«AA>fO ^ in*?— 

oAU 1 COU4j__On_l V7p 


12529 


S 1 M 1 0000026A08 


2457 


SAU 100266 


S7SO 


oAU lCUU3z_ort__75p 


12256 


SI Ml 0000026 A09 


2458 


SAU1024S2 


5676 


oAU I CUU4 j_ort_zup 


12674 


SiM10000026A09 


2458 


SAT J 1074 SI 


-^677 


oAU 1 CUU4 j__On_ I yp 


12669 


S1M10000026A10 


2459 


SAU 100070 


5165 


oAuicuiMfo on ly/p 


12525/ 


S1M10000026A1I 


2460 


SAU 102259 


^674 


oAu 1 cuujz_on__jjp 


12^4 J 


SIM 10000026 All 


2460 


SATJ 102260 


S67S 

JO^^J 


CATIl/»AAT> nrf OCrt 

oAij 1 cuuj^_on_jop 


]z^4o 


S1M10000026A11 


2460 


SAU 102261 


S696 


oAU lCUUjZ^On_j /p 


1ZZ4/ 


SlM10000026An 


2460 


SAU300868 


5870 

JO fZf 


JtXT/A 
fflN/A 


fflN/A 


S1M10000026B02 


2461 


SAU 101 007 


5574 
J J /*♦ 


CATTlnAAAA ^M-f* '70»>» 

oAu 1 cuu4u_on_ /yp 


1244Z 


SlMip000026B03 


2462 


SAU 1001 58 


J^jO 


C A T T 1 r«OAA A nrf CA»^ 

OAU 1 cuv/Hu on oup 


1 OA/11 


S1M10000026B05 


2463 


SAU101546 


5475 


ijal/ iccfL/j / on_^i jjp 




S1M10000026B06 


2464 


SAU101570 


5482 


SAUlc0044 orf 209p 


12584 


S1M10000026B07 


2465 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


S1M10000026B07 


2465 


SAU301275 


5892 


SAU3cl365_orf_2p 


13103 


S1M10000026B10 


2466 


SAU10I592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000026B11 


2467 


SAU101999 


5585 


S AU 1 c0040_orf J 0 1 p 


12423 



-434- 
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Clone name 


Clone 
SeqW 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full lenoth 

ORF 
Protein Seq 
ID 


S1M10000026B12 


2468 


SAU100970 


5365 


SAU 1 c0043_orf_ 1 97p 


12529 


SIM10000026C01 


2469 


SAU100266 


5250 


SAUlc0032 orf 75p 


12256 


S1M10000026C06 


2470 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


S1M10000026C07 


2471 


SAU101842 


5557 


SAUlcO042 orf 9p 


12510 


S1MI0000026COS 


2472 


SAU100139 


5234 


SAU 1 c0032_orf_6p 


1225^ 


S1M10000026C11 


2473 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000026C12 


2474 


SAU101726 


5515 


SAUlc0016_orf_7p 


12134 


S1M10000026D04 


2475 


SAU100658 


5303 


SAUl c0038_orf_59p 


12388 


SIM10000026D05 


2476 


SAUI01491 


5464 


SAUlc0025 orf 20p 


12165 


S1M10000026D06 


2477 


SAU100139 


5234 


SAU 1 c003 2_orf_6p 


12255 


S1M10000026D07 


2478 


SAU101815 


5552 


SAUlc0032 orf_33p 


12238 


S1M10000026D08 


2479 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000026D10 


2480 


SAU203296 


5863 


SAU2c0442 orf 18p 


12983 


S1M10000026D12 


2481 


SAUl 00546 


5289 


SAUlc0032 orf 2p 


l''2'?5 


S1M10000026E01 - 


2482 


SAU101543 


5473. 


SAUlc0037 orf 130o 




S1M10000026E07 


2483 


SAUl 02939 


5747 


#N/A 




S1M10000026E09 


2484 


SAU102001 


5586 


SAUlc0040 orf 102n 




S1M10000026E09 


2484 


SAUl 02002 


5587 


SAUlc0040 orf 103n 


1 ^*r^«7 


S1M10000026E10 


2485 


SAU101869 


5566 


SAUlc0036 orf 24d 


12391 


S1MI0000026E11 


2486 


SAU101791 


5532 


SAUIc0032 orf 12p 


12216 


S1M10000026E12 


2487 


SAUl 00964 


5363 


SAUlc0044 orf 86o 


12641 


S1M10000026F0] 


2488 


SAUl 01 784 


5530 


SAUlc0037 orf 46d 


12355 


S1M10000026F03 


2489 


SAUl 02200 


5611 


SAU1c0045 orf 168p 


12665 


,S1M10000026F03 


2489 


SAUl 02201 


5612 


SAUlc0045 orf 169n 




S1M10000026F04 


2490 


SAU201571 


5824 


SAU2c0447 orf 17p 


12997 


SIMI0000026F05 


2491 


SAU100139 


5234 


SAUlcO032 orf 6d 




S1M10000026F06 


2492 


SAU100414 


5270 


SAUlcO02'> orf 24n 




S1M10000026F07 


2493 


SAU101869 


5566 


SAUlc0036 orf 24d 


19*^91 


S1M10000026FOS 


2494 


SAU101756 


5524 


SAUlc0040 orf 8'>d 


1944S 

1 ^*T*T J 


SIMI0000026F09 


2-195 


SAUl 02939 


5747 


#N/A 




S1M10000026F10 


2496 


SAU101869 


5566 


SAUlc0036 orf 24o 


19^91 

1 4bmJji' 1 


SIM10000026Fn 


2497 


SAUl 02939 


5747 


#N/A 


rri 


S1M10000026F12 


2498 


SAUl 004 14 


5270 


SAU1c0022 orf 24d 


12148 


SIM10000026G01 


2499 


SAUl 01 869 


5566 


SAUlc0036 orf 24p 


12321 


S1M10000026G03 


2500 


SAU100547 


5290 


SAU1c0032 orf 3p 


12240 


S1M10OOO026GO4 


2501 


SAUl 00690 


5309 


#N/A 


#N/A 


S1M10000026G05 


2502 


SAU101756 


5524 


SAUlc0040 orf 82p 


12445 


S1M10000026G06 


2503 


SAU101784 


5530 


SAUlc0037 orf 46p 


12355 


S1M10000026G07 


2504 


SAUl 00886 


5349 


SAUlcOOlS orf 16p 


12139 


SIMI0000026G09 


2505 


SAUl 00542 


5288 


SAU I c0043 orf 2 1 Op 


12532 


S1M10000026G10 


2506 


SAUl 006 13 


5299 


SAUlcOOlS orf 14p 


12126 


S1M10000026G10 


2506 


SAU102812 


5736 


SAUlcOOlS orf 15p 


12127 


S1M10000026G12 


2507 


SAU101551 


5477 


SAUlc0043 orf 67d 


12550 


S1M10000026H01 


2508 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000026H02 


2509 


SAU102355 


5651 


SAUlc0040_orf_.40p 


12435 


SIM10000026H03 


2510 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000026H04 


2511 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000026H04 


2511 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 
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wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqJD 


PatboSeq Locus 


Gene SeqJDD 
(protein) 


Genemarked gene 


lull length 

ORF 
Protein Seq 

m 


S1M10000026H04 


2511 


SAU301148 


5888 






S1MI0000026H05 


2512 


SAU101907 


5574 




12442 


S1M10000026H07 


2513 


SAU1018G6 


5546 


SATJlrOO'^'> nrf 9'^n 


12230 


S1M10000026H07 


2513 


SAU101807 


5547 


SAUlrfi0^7 nrf 7/;n 


1 OT3 1 


S1M10000026H09 


2514 


SAU202I74 


5845 


1 ^ on 


12o95 


S1M100GGG26HG9 


2514 


SAU301148 


5888 


i£>J/A 

*rlN//\ 


ifVTy A 

tFjN/A 


S1M]0000026H10 


2515 


SAU 102479 


5683 




12405 


S1M10000027A04 


2516 


SAU101756 


5524 


oAnjiwouHo on o^p 


12445 


S1MI0000027A05 


2517 


SAU101805 


5545 


L/ 1 c\j\jj ^ on Z4p 


12229 


S1M10000027A08 


2518 


SAU101772 


5526 


OrWJ 1 COv/ J / on j^rD 


12351 


S1M10000027AII 


2519 


SAUI01551 


5477 


OA KJ 1 C\}Kr*J on O /p 


12550 


S1M10000027B04 


2520 


SAU102939 


5747 




#N/A 


S1M10000027B06 


2521 


SAU 100275 


5252 


o/\u icuujo_ori_i jp 


12314 


S1M10000027B07 


2522 


SAU100158 


5238 


^ATTlofinAA n*-f QHn 

o/\ij i c\j\Mtv_on_jiyvp 


12443 


S1M10000027B08 


2523 


SAU101807 


5547 


o/\ u I c\f\jj z_on_^op 


12231 


SIM10000027B09 


2524 


SAU102059 


5597 


o/i u 1 c w^*f__on Dip 


122oO 


S1M10000027B11 


2525 


SAU101265 


5407 




#N/A 


S1M10000027C02 


2526 


SAU101327 


5421 


1 cuo'f«f_on_zyop 


12612 


S1M10000027C04 


2527 


SAU201236 


5808 


^/\.wzcuHuy_^on lup 


12891 


S1M100G0027CG5 


2528 


SAU102117 




oAU 1 cuuz /_on__op 


12181 


SIMJ0000027C06 


2529 


SAU100114 




o/\u 1 j_^orr_2z5p 


12535 


S1M10000027C08 


2530 


SAU101807 


5S47 


QATllr'AAlO /N«-f 


12231 


S1M10000027C09 


2531 


SAU 101 545 




Q AT T1/»AA'J'7 

o A U J cuu J v__ori__ 1 J2p 


12348 


S1M1000G027D02 


2532 


SAU101652 




^/vU 1 CUU4^_ori_l 23p 


12492 


SI Ml 0000027D02 


2532 


SAU101653 




OA U J CUU4z_Orl_^ 1 z4p 


12493 


S1M10000027D03 


2533 


SAU100300 






12451 


S1M100G0027D05 


2534 


SAU101554 


'S478 

/ O 


OAU 1 CUU43^0ri__7Up 


12551 


SIM10000027D06 


2535 


SAU202708 


5849 


^ Al T'5/«n'^8^ /-»rf Ir* 

j/wjzgkjdqj on ip 


12855 


S1M10000027D08 


2536 


SAU100714 


5312 


^ A T T 1 r>nnA/l TA** 
oAL> lCUU4*f^Ori__/4p 


12635 


S1M10000027D09 


2537 


SAU203524 




Q AT TO /NAZI'S* 1m 
o A UZCU4 J 3_on__ 1 p 


12957 


S1M1OOO0027D1O 


2538 


SAU 102283 




Q AT 11/* AAA A 1m 

oAuicuuuo on ip 


121 19 


SIMI0000027DI1 


2539 


SAUI01996 




Q A T 11 /*AA/f A rxw** AOm, 

OAU 1 cuu4u_ori__yyp 


12456 


S1M10000027E05 


2540 


SAU200916 




oAVJzcu J / j__on 4p 


12838 


S1M10000027E05 


2540 


SAU301620 


5899 




13140 


S1M10000027E06 


2541 


SAU 100690 




4JXT/ A 


#N/A 


SIMI0000027E07 


2542 


SAU100547 


5290 


RAITl/»nn'^9 nrf *2t% 

J A\. u 1 cuuoz_on J p 


12240 


S1M10G00027E08 


2543 


SAU201571 


5824 


3/\ u ^cu44 f^on^ I fp 


12997 


S1M10000027E09 


2544 


SAU 101 807 


5547 ! 


SJATTlrAAlO nrf OA»n 

w J cu V J z^on zop 


12231 


S1M10000027E1 1 


2545 


SAU101551 


5477 ! 


^ATIlrr>rt4'^ nrf /i'Tr* 

J A u 1 cv/v/'f j__on o /p 


12550 


S1M10000027F01 


2546 


SAU 103038 


5757 


i£>J/A 
fflN/A 


#N/A 


SIMI0000027F02 


2547 


SAUI01491 




sIArilr»AAO^ i^rf OAi.* ~ 

jauicuuzd on zup 


12165 


S1M1G000027FG5 


2548 


SAU 100882 


5347 i 


^ATTInAO'lR nrf 
jAVJICUUJo on jjy 


12374 


S1M10000027F06 


2549 : 


SAU100690 


5309 


if XI/ A 


#N/A 


S1M1000G027F08 


2550 ! 


SAU200006 


5770 J 


5AU2c0157_orf,lp 


12723 


S1M10000027F09 


2551 ; 


SAU 100858 


5341 { 


5AUlc0038_orf_86p 


12401 


S1MI0000027G03 


2552 t 


iAU101756 


5524 i 


5AUIc0040_orf_82p 


12445 


S1M10000027G04 


2553 i 


5AU 101777. 


5527 S 


>AUlc0037_orf_39p 


12352 


S1M10000027G05 


2554 t 


5AU102526 


5692 i 


5AUlc0045_orf.299p 


12691 
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WOIH/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 1 

ORF 
Protein Seq 
ID 


SlMI0t)0(K»:7Ci06 


2555 


SAU202708 


5849 


SAU2c0385_orf_lp 


12855 


SJMlO0lM)()27CiO7 


2556 


SAU 102265 


5629 


SAUlc0032_orf_61p 


12251 


SIMUKHK)027G09 


2557 


SAU101807 


5547 


SAU 1 c0032_orf_26p 


12231 


SlMI000O027Gn 


2558 


SAU 102533 


5695 


#N/A 


#N/A 


S1MIOOO()U27GII 


2558 


SAU102534 


5696 


#N/A 


#N/A 


SIMIUUOO027II02 


2559 


SAUI 02059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


S1M100O0027H04 


2560 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


SIM 100000271 105 


2561 


SAUI 02526 


5692 


SAUlc0045_orf 299p 


12691 


SIM10000027H06 


2562 


SAU100690 


5309 


#N/A 


#N/A 


S1M10OOOO27H07 


2563 


SAU 1 00542 


5288 


SAU 1 c0043_orf_2 1 Op 


12532 


SIMI0000027H08 


2564 


SAU20I571 


5824 


SAU2c0447_orf_1 7p 


12997 


S 1 M 1 00000271109 


2565 


SAU101382 


5437 


SAUlc0022 orf 19p 


12146 


SIM 1000002711 10 


2566 


SAU100158 


5238 


SAUlc0040 orf 80p 


12443 


S1MI00000'>7H1 1 

w 11*11 \/ V VW*^ #1114 


2567 


SAU 102533 


5695 


#N/A 


#N/A 


S1M100000'*7H1 1 


2567 


SAU 102534 


5696 _ 


#N/A 




SIMI000UO28A02 


2568 


SAU101085 


5378 


SAUIc0034 orf 42p 


12284 


SI Ml 0000028 A02 


2568 


SAU 10 1086 


5379 


SAUlc0034 orf 43 d 


12285 


SIMI000002SA04 


2569 


SAUI 01 028 


5370 


SAUlc0043 orf 7p 


12552 


S1MI0000028A06 


2570 


SAU 100478 


5277 


SAU1c0044 orf 265p 


12605 


SIM 10000028 A06 


2570 


SAU 100996 


5366 


SAUlc0044 orf 266p 


12606 


S1MI0000028A08 


2571 


SAU102054 


5596 


SAUlc0039 orf 74p 


12417 


S1M1000002SB01 


2572 


SAU101085 


5378 


SAUlc0034 orf 42p 


12284 


S1M10000028B0! 


2572 


SAU101086 


5379 


SAUlc0034 orf 43p 


12285 


SIMl X)00028U02 


2573 


SAU 102059 


5597 


SAUlc0034 orf 5Ip 


12286 


S1M10000028B02 


2573 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


S1M10000028B03 


2574 


SAU 100887 


5350 


SAUlcOOlS orf 15p 


12138 


SIM100O0028BO4 


2575 


SAU 1 02764 


5734 


SAUlc0044 orf 56p 


12625 


SIM10000028B05 


2576 


SAU 101869 


5566 


SAUlc0036 orf 24p 


12321 


S]M]0000028B06 


2577 


SAU20J558 


5823 


SAU2c0434 orf 5d 


12954 


SIM10000028B08 


2578 


SAU100158 


5238 


SAUlc0040 orf 80p 


12443 


SIMI000002SB09 


2579 


SAUI00158 


5238 


SAUlc0040 orf 80p 


12443 


S1M10000028C02 


2580 


SAU203296 


5863 


SAU2c0442 orf 18p 


12983 


S1MI0000028C04 


2581 


SAU101381 


5436 


SAUlc0022 orf 18p 


12145 


S1MI000002SC05 


2582 


SAU100313 


5259 


SAUlc0045 orf 153p 


12661 


S1M10000028C05 


2582 


SAU 100359 


5264 


SAU 1 c0032_orf_35p 


12239 


S1M1000002SC05 


2582 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


SIMI0000028CO«> 


2583 


SAU 103226 


5768 


SAU 1 c0045_orf_95p 


12713 


S1M10000028C08 


2584 


SAU101752 


5522 


SAU I c0040_orf_85p 


12447 


SIMI0000028D03 


2585 


SAU301898 


5904 


S AU3c 1 079_orf_lp 


13057 


SI Ml 0000028 D04 


2586 


SAU101381 


5436 


SAU 1 c0022_orf__l 8p 


12145 


S1M10000028D06 


2587 


SAU200006 


5770 


SAU2c0157_orf Ip 


12723 


S1M10000028D07 


2588 


SAU101271 


5411 


SAU 1 c0037_orf^90p 


12366 


SIM10000028D08 


2589 


SAU 100858 


5341 


SAU I c0038_orf_86p 


12401 


S1M1000002SD09 


2590 


SAUI 00158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000028EO) 


2591 


SAU 100062 


5225 


SAUlc0035_orf_98p 


12309 


S1M10000028E01 


2591 


SAU 100231 


5245 


#N/A 




S1M1000002SE03 


2592 


SAU 1 00770 


5324 


m/A 




S1M10000028E08 | 


2593 


SAU101865 


5563 


SAUlc0036_orf,20p 


12318 
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PCT/USOl/09180 



Clone name 


Olone 
SeqE> 




tf^Ana 0 An XW 

oene oet|ix/ 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S 1 M 1 0000028FO 1 




^ATTIOIAC^ 


<'270 


b AU 1 c0034_orf_42p 


12284 


S I MI 000002SFO 1 


9^04 


^ATTIOTAfiX 
o/\U A U i \JoO 


j3 /y 


0 A T Tl «»A/l'i A e >•*> 

SAU I c0034_orf_43p 


12285 






CAT 11 AA/I 1 /t 


5270 


SAU 1 c0022_orf_24p 


12148 


S 1 M 1 0000028F04 




^ ATTl OA'lAl 


<0«yl 

JZD4 


SAU 1 c0040_orf_9 1 p 


12452 


S 1 Vri 000007 RFfi4 


7S0A 


C A T T 1 AA1 AO 


5255 


SAU 1 c0040_orf_92p 


12453 


o 1 IVx 1 Uv/UUUZ<Sp \Jj 




oAUluUoUl 


5254 


SAU 1 c0040_orf_9 1 p 


12452 


^ 1 M 1 000009 RPO ^ 




oAU lUUoUz 


5255 


SAU 1 c0040_orf^92p 


12453 


o 1 JVi 1 \j\J\j\JKJZ,or vo 




C ATTl AAvI'lO 

OAU1UU432 


5271 


SAU 1 c0040_orf_8 8p 


12450 




9<OC 


oA.UzUz7Do 


5852 


SAU2c0470_orf_I p 


13027 


^1 \>f 1 000009 a pm 


9^QQ 


C A T T 1 A 1 A AX 


5367 


SAU 1 c0028_orf_5 9p 


12190 


^ 1 M 1 000n09R/^Ol'' 


9<Af\ 


O A T T 1 AO e e A 

bAU 102554 


5699 


SAU 1 c0045_orf_209p 


12673 


^ 1 M 1 onnoo9 Rr;o9 

0 1 IVX 1 \J\/\J\j\J^O\J\J^ 


9/iAl 


C ATTOA1 "^oz: 

bAu201236 


5808 


S AU2c0409_orf_l Op 


12891 




9#?A1 
ZOUJ 


oAU3UU33o 


5871 


#N/A 


#N/A . 


S 1 M 1 000007 RriOl 




C A T Tt A t 1 

oAU 101231 


5399 


SAUlc0035_orf_6p 


12303 


s 1 M 1 000009 Rr;o/i 




CAT T0AA01 £. 

OAU20U916 


5797 


SAU2c0373_orf_4p 


12838 


^ 1 M 1 nnono9fir;nA 

o 1 IVl 1 UUlAAiZoVJ\l4 




SAU301620 


5899 • • 


SAU3cl 478_orf_2p 


13140 


o 1 iVl 1 UUUUU-ioOUD 


2604 


SAU 100690 


5309 


#N/A 


#N/A 


o 1 IVl 1 UUUUUZoOuO 


2605 


SAU10186D 


5563 


SAU 1 cO03 6_orf_20p 


12318 


o 1 IVt 1 UUUUUzovjUo 


2606 


SAU 101 341 


5424 


SAU 1 c0044_orf_38p 


12618 


b J fvl 1 UUOUUzftCjOo 


2606 


SAU301275 


5892 


SAU3cl365_orf_2p 


13103 


t) I M 1 0000Q26H03 


2607 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


b 1 JVI 1 UUUUUZ5HU4 


2608 


SAU 103038 


5757 


#N/A 


#N/A 


o 1 M 1 UUUUUzoHUD 


2609 


SAU 101 869 


5566 


SAUlc0036_orf_24p 


12321 


Q 1 \/f 1 firinnn9o a 
o 1 ivi 1 uutiUUzyAU^ 


2610 


SAU 1 00887 


5350 


SAUlc0018_orfll5p 


12138 




2oJ 1 


oAUl 00489 


5278 


SAUlc0044_orf_233p 


12566 


^ 1 M 1 0000090 A Ail 


2ol 1 


Oath /\Af 

DAU100557 


5291 


SAU 1 c0044_orf.l 32p 


12565 


^ 1 \/f 1 000009Q A AO 


^oI2 


oAU 101495 


5467 


SAU 1 c0037_orf_65p 


12360 


^1 M 1 0000090 A 1 0 

O 1 IVl 1 \J\J\J\J\J^Z7/\ 1 \J 


9<1 "3 


C A T T 1 A A A 1 A 

oAU 100414 


5270 


SAU 1 c0022_orf_24p 


12148 


^ 1 M ] 0000090 A 1 1 




O ATT1A1 OHO 
0AUIOI860 




SAU 1 c0036_orf_23p 


12320 


<s I N/f 1 0OOO09O A 1 9 


20 ID 


0 A T TT AAO^f 

^AU 100865 


5343 


SAUl c0044_orf_99p 


12648 


^ 1 M 1 00OO09ORO9 


Zolo 


Cat toaaa*^© 
oAU2u092o 


5798 


SAU2c0365_orf_5p 


12815 


^ 1 M 1 000009 OQA'3 


OX 1 "7 

2ol / 


OAT TOAl O'^C 

OAU20Z225 


5807 


SAU2c0412_orf_5p 


12896 


S 1 M 1 0000090ROd 


9Atfi 

zoio 


oAUzUlozl 


5828 


SAU2c0437_orf_4p 


12966 


S 1 Ml 0000070RO^ 


9X1 O 


C A T T1 AAOSC 

J>AU 100355 


5263 


SAU 1 c0023_orf_6p 


12155 


m M 1 0000070RO<^ 


9XOA 


CAT TO A1 CTI 

OAU201571 


5824 


SAU2c0447_orf_l 7p 


12997 


S ) M 1 000007QROR 


9A9 1 
ZOZi 


C A T Tl A 1 "SXA 

oAU JUj3oO 


5431 


SAU 1 c0044_orf,l 09p 


12555 


1 M 1 000009QR 1 A 


9X99 
ZOZZ 


C A T Tl AT 001 


5571 


SAU 1 c0034_orf_30p 


12281 


S 1 M 1 000007 0PO9 


ZOZJ 


C A T T 1 A t 001 

OAU101271 


5411 


SAU 1 c0037_orf_90p 


12366 


S 1 M 1 000009QPO'^ 


9X9A 
ZOZ^ 


Q A T T 1 AAXO A 

0 Au 1 uuoyo 


5309 


#N/A 


#N/A 




9A9^ 
ZOZJ 


oAUZUUy2o 


5798 


SAU2c0365_orf__5p 


12815 


s 1 M 1 ooooo^oro? 


9X9X 
ZOZO 


Q A T 11 AOOOO ' 

oAUlUZzzz 


5613 


SAUlc0043__orf_12p 


12511 


S 1 M 1 0000070POO 


9X97 
ZOZ/ 


C A T 1 1 Al /f A< 

oAU 101495 


5467 


SAU 1 c0037_orf_65p 


12360 


S 1 M 1 0000070P 1 0 


9X9S 
ZOZo 


oAUlOiyVD 


5583 


SAU 1 c0040_orf_98p 


12455 


SJM10000029C12 


2629 


SAU100859 


5342 






S1M10000029D02 


2630 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000029D05 


2631 


SAUl 00887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000029D09 


2632 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000029D]0 


2633 


SAU 101 891 


5571 


SAUlc0034_orfl30p 


12281 
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PCTAJSOl/09180 



Clone name 


Clone 
SeqID 


ratnooeq Liocus 


c*ene Seqlii 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
U> 


Si Ml 0000029D 1 2 


2634 


SAU 1000d6 


5223 


SAU 1 c0044_orf_l 76p 


12577 


S I M 1 0000029E02 


2635 


SAU101400 


5444 


SAU 1 c0036_orf_3 5p 


12326 


S 1 M 1 0000029E05 


2636 


SAU 100522 


5284 


SAU 1 c0044_orf_249p 


12599 


S1M10000029E10 


2637 


SAU 101271 


5411 


SAU 1 c0037_orf90p 


12366 


S1M10000029E11 


2638 


SAUJ01271 


541 1 


SAU 1 c0037_orf_90p 


12366 


S1M10000029F01 


2639 


SAU101803 


5543 


SAU 1 c0032_orf_23p 


12228 


S1M10000029F01 


2639 


SAU101804 


5544 


#N/A 


#N/A 


S1M10000029F02 


2640 


SAU101271 


5411 


SAU 1 c0037_orf_90p 


12366 


S1M10000029F02 


2640 


SAU101286 


5413 


SAU 1 c0034__orf^67p 


12292 


S1M10000029F04 


2641 


SAU 102639 


5724 


#N/A 


#N/A 


S1M10000029F09 


2642 


SAU 100793 


5329 


SAUI c0028_orf_52p 


12188 


S1M10000029F09 


2642 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10000029F10 


2643 


SAU 102621 


5719 


SAUlc0041_orf_63p 


12480 


SlM10000029Fn 


2644 


SAU 102883 


5741 


SAU 1 c0045_orf_38p 


12702 


S1M10000029FI2 


2645 


SAUI 02603 


5709 


SAUlc0041_orf_48p 


- -12469 


SlMi0000029F12 


2645 


SAU 102609 


5713 


SAUlc0041_orf_52p 


12473 


S1M10000029G01 


2646 


SAU 1 01 752 


5522 


SAUlc0040_orf_85p 


12447 


SIM] 0000029G02 


2647 


SAUI01622 


5496 


SAU 1 c0040_orf_27p 


12430 


S 1 M 1 0000029G03 


2648 


SAU201571 


5824 


SAU2c0447_orf_l 7p 


12997 


S 1 M 1 0000029G05 


2649 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S1M10000029G07 


2650 


SAU 10 1622 


5496 


SAU 1 c0040_orf_27p 


12430 


S 1 M 1 0000029G08 


2651 


SAU 101365 


5432 


SAUlc0044_orf_l 12p 


12556 


S1M10000029G12 


2652 


SAUI01270 


5410 


SAUlc0037_orf.89p 


12365 


S1M1000007.9H01 


2653 


SAU100414 


5270 


SAU 1 c0022_orf_24p 


12148 


S1M10000029H05 


2654 


SAU 1026 1 3 


5715 


SAUlc0041_orf_55p 


12475 


S1M10000Q29H06 


2655 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000029H08 


2656 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000029H09 


2657 


SAUI 01 365 


5432 


SAUIc0044_orf_1 12p 


12556 


S1M10000029H10 


2658 


SAU101271 


5411 


SAU 1 c0037_orf_90p 


12366 


S1M10000030A02 


2659 


SAU101543 


5473 


SAU 1 c0037_orf_l 30p 


12346 


S I MI 0000030A05 


2660 


SAUI0149I 


5464 


SAUlc0025_orf_20p 


12165 


S I M 1 0000030A09 


2661 


SAU 10 1242 


5404 


SAUlc0044_orf_18p 


12578 


S 1 M 1 0000030A 1 0 


2662 


SAU101092 


5381 


SAU 1 c0028_orf_9p 


12192 


S1M10000030A10 


2662 


SAU202882 


5855 


SAU2c03Sl_orf_3p 


12848 


S 1 M 1 0000030 A 1 1 


2663 


SAU 1004 14 


5270 


SAU 1 c0022_orf_24p 


12148 


S 1 M 1 0000030B02 


2664 


SAU 101 573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


S 1 M t OO0003OB05 


2665 


SAU 1 00275 


5252 


SAU 1 c0036_orf_l 5p 


12314 


S 1 Ml 0000030B07 


2666 


SAUI 01 180 


5389 


SAU 1 c0045_orf_ 1 26p 


12656 


S 1 M 1 0000030B09 


2667 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S 1 M 1 000003 0C02 


2668 


SAU 1 02531 


5694 


SAU 1 c0045_orf_l 86p 


12667 


S 1 M 1 0000030C03 


2669 


SAU 102629 


5720 


SAUlc0041_orf_71p 


12481 


S 1 M 1 000003 0C04 


2670 


SAU 101999 


5585 


SAU 1 c0040_orf_ 1 0 1 p 


12423 


S 1 M 1 0000030C05 


2671 


SAU 10 1999 


5585 


SAU 1 c0040_orf_l 01 p 


12423 


o 1 iVl 1 UUUUUJ U^Uo 




oAUlUl 17D 


5388 


SAU 1 c003 l_ort_l p 


12213 


S1M10000030C09 


2673 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000030C10 


2674 


SAU301592 


5898 


SAU3cl467_orf_2p 


13137 


SIM10000030C12 


2675 


SAU100961 


5360 


SAUlc0044_orf_83p 


12638 


S1M10000030CI2 


2675 


SAU100962 


5361 


SAUlc0044_orf.84p 


12639 
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V-fiVllC llalUC 
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Seqn> 
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Gene SeqlD 


Genemarked gene 


full length 
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Protein Seq 
ID 


o uvi 1 Ul'UUU^UL'U 1 


2676 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


o 1 [Vn UUUUOJUlJU-i 


2677 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


J I [ill UWVUJ UUUJ 


2678 


SAU 100731 


5313 


SAU 1 c0044_orf_252p 


12601 




2679 


SAU 102222 


5613 


SAUlc0043_orf_12p 


12511 


Q 1 vj 1 f)fkf\t u\i nr\AA 
^ 1 1 uuuuujuuud 


2680 


SAU 1023 92 


5658 


SAUlc0033_orf_40p 


12270 


b 1 M 1 UuUUUiOUOo 


2680 


SAU201541 


5822 


SAU2c043l_orf_14p 


12942 


o 1 M I UUUuOJULHJ/ 


2681 


SAU 1023 92 


5658 


SAUlc0033_orf_40p 


12270 


S I M 1 OOOOOjODO/ 


268] 


SAU201541 


5822 


SAU2c0431_orf^l4p 


12942 


S 1 M 1 0OO0O3OD09 


2682 


SAU101271 


5411 


SAUlc0037_orf,90p 


12366 


S1MI0000030D10 


2683 


SAU 1003 13 


5259 


SAUlc0045_orf_153p 


12661 


S1M10000030DIO 


2683 


SAUI00359 


5264 


SAUlc0032_orf_35p 


12239 


S1M10000030D1 1 


2684 


SAU100414 


5270 


SAU 1 c0022_orf_24p 


12148 


S 1 M 1 00O0030E02 


2685 


SAU100731 


5313 


SAU 1 c0044__orf_252p 


12601 


S 1 M 1 0000030E06 


2686 


SAU 102909 


5743 


SAUlc0036_orf_16p 


12315 


S 1 M 1 0000030E07 


2687 


SAU 102939 


5747 


#N/A 


#N/A 


S1MI0000030EI 1 


2688 


SAU101790 


5531 


SAUlc0032_orf.llp 


12215 


S1M10000030I:12 


2689 


SAUl 00300 


5253 


SAUl c0040_oif_90p 


12451 


S1M10000030FOI 


2690 


SAU 100731 


5313 


SAU 1 c0044_orf_252p 


12601 


SI Ml 000003 OFO 7 


2691 


SAU102939 


5747 


#N/A 


#N/A 


SIM 1 000003 0K08 


2692 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


SlMl 000003 0F08 


2692 


SAU101801 


5541 


#N/A 


#N/A 


S J M 1 000003 OF09 


2693 


SAU301266 


5408 


SAU 1 c0042_orf.l 1 7p 


12490 


S 1 M 1 0000030F 1 0 

O 1 X iff t £\f\.f\.f\.r\.^ /\.^^ «A ^ 


2694 


SAU102453 


5677 


SAUlc0045__orf_19p 


12669 


S 1 M 1 0000030G03 


2695 


SAU101752 


5522 


SAUlc0040__orfL85p 


12447 


b 1 M 1 0000030G05 


2696 


SAU 102246 


5619 


SAUlc0043_orf_30p 


12542 


o 1 M 1 0000030GOS 


2696 


SAU 102247 


5620 


SAUlc0043_orf.31p 


12543 


S I M 1 000(X)jOG07 


2697 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


b 1 M 1 000003 0G08 


2698 


SAU 100546 


5289 


SAUlc0032__orfl2p 


12235 


blMl 000003 0G09 


2699 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S 1 M 1 0000030G 1 0 


2700 


SAU 102453 


5677 


SAUlc0045_orf_19p 


12669 


S1M10000030GI 1 


2701 


SAUl 01 529 


5471 


SAUlc0043_orf_39p 


12544 


S 1 M 1 0000030G 1 2 


2702 


SAU201197 


5806 


SAU2c0429_orf^2p 


12938 


o I M 1 Q0Q0Q3QHQ 1 


2703 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


3 1 M 1 UU00030H02 

O 1 X >t 1 i\f\r\.f\r\'^ i\t m 


2704 


SAU200392 


5780 


SAU2c0298_orf_3p 


12755 


blM 10000030(103 


2705 


SAU 102 162 


5609 


SAUlc0041_orf_27p 


12462 


o 1 M 1 UU00030r l05 


2706 


SAU 102380 


5654 


SAUlc0033_orf,29p 


12265 


o I M 1 UUUUUJuHO/ 


2707 


SAU 100 123 


5230 


SAUlc0043_orf_189p 


12526 


o 1 M 1 UUuO(JiOH07 


2707 


SAU 102001 


55^6 


SAUlc0040_orf_I02p 


12424 


o 1 JVl 1 UUUU0JUH07 


2707 


SAU 103 159 


5762 


SAU 1 c0045_orf_204p 


12670 


b 1 M 1 U000030H07 


2707 


SAU201827 


5837 


SAU2c0449_orf_21p 


13002 


o 1 M 1 UUUUOJ oh 09 


2708 


SAUl 00964 


5363 


SAUlc0044_orf_86p 


12641 


C 1 "KA 1 A A A AA^ 1 A AO 

o 1 IVi 1 UUUU03 1 Au3 


2709 


SAU 100546 


5289 


SAUlc0032_orf_2p 


12235 


C 1 Kif 1 AAAAA") 1 A AO 

a 1 M i UU0U03 1 A08 


2710 1 


SAU101641 


5501 


SAUlc0029_orf_12p 


12193 


S1M10000031AI0 


2711 J 


SAU 102242 

«''<X W M. * * f ^ ^ ^ 


DOlo 


^ATII^AAi*^ 

SAU 1 c0043_orf_26p 


12540 


S1M10000031B01 


2712 < 


5AU101791 


5532 


3AUlc0032_orf_12p 


12216 


SI Ml 000003 1B02 


2713 \ 


SAU 102602 


5708 J 


3AUlc0032_orf_5p 


12249 


S2M1000O031BO4 


2714 i 


5AU200928 


5798 


3AU2c0365_orf_5p 


12^15 


SlM10000031Bn 


2715 \ 


5AU1Q1262 


5406 ! 


3AUlc0042_orf_113p 


12488 
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v-iuni; ii«tiiit; 


SeqlD 




(protein) 


Gene marked gene 


full length 

ORF 
Protein Seq 
ID 


c 1 N<f 1 nnnrtm ion 


-i/ lo 


C A 1 T1 A1 ICCk 

oAUi013oO 


5431 


SAU 1 c0044_orf_l 09p 


12555 


o 1 M 1 UUUUUj 1 L.U4 


2/17 


O A T 1 1 AAA^O 

oAU 100062 


5225 


SAU 1 c003 5_orf_98p 


12309 


^ 1 X yf 1 f\c\(\<\r\'^ 1 i^t\A 
o I jvl J VKJXJVvi I C04 


11 \1 


oAU 100231 


5245 


#N/A 


#N/A 


C 1 Ik X 1 rif\A A AT 1 /^AT 

o 1 M 1 UUOUO J 1 kJjI 




O A T T 1 AO A£A 

SAU 102059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


C 1 X 1 AAAA A*) 1 r^t\C\ 

Si 1 M 1 000003 1 C09 


2719 


SAU1021 17 


5603 


SAU 1 c0027_orf_6p 


12181 


SIM 10000031 CI 1 


2720 


SAU102935 


5745 


#N/A 


#N/A 


O 1 K >f 1 AA AA A^ 1 Txn/r 

b 1 M 1 000003 1 D06 


2721 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


b 1 M 1 000003 1 D07 


2722 


SAU 101543 


5473 


SAU 1 c003 7j3rf_ 1 30p 


12346 


SIM 10000031 DOS 


2723 


SAU101891 


5571 


SAU I c0034_orf_30p 


12281 


SlMl 000003 1D09 


2724 


SAU 102453 


5677 


SAU 1 c004 5_orf_ 1 9p 


12669 


SI Ml 000003 1E02 


2725 


SAU 101 350 


5429 


SAU 1 c0042_orf_ 1 09p 


12487 


SI Ml 000003 1E03 


2726 


SAUl 01267 


5409 


SAU 1 c0037_orf_86p 


12364 


SIM 1000003 1E03 


2126 


SAU300719 


5876 


SAU3cll08_orf_3p 


13059 


SlMl 0000031 £04 


2727 


SAU 10 1752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M1000003 lEO? 


" 2728 " 


SAU 102449 


5674 


SAU 1 c0045_orf_22p 


12677- 


SIM 10000031 £08 


2729 


SAU 1001 58 


5238 


SAUlc0040_orf_80p 


12443 


SlMl 000003 lElO 


2730 


SAU 102433 


5668 


SAU 1 c0045_orf_37p 


12701 


S1M10000031E12 


2731 


SAUl 01400 


5444 


SAU 1 c0036_orf_35p 


12326 


SlMl 000003 1 r02 


2732 


SAUlOlSOO 


5540 


SAU 1 c0032_orf_20p 


12225 


C 1 K 1 t AAAA A*) 1 T:f\f% 

o I Ml 000003 1 r 02 


2732 


SAU 101 801 


5541 


#N/A 


#N/A 


O 1 K J 1 AA/VArt'l 1 T^f\'i 

b 1 M 1 000003 1 r 03 


2733 


SAU101791 


5532 


S AU 1 c0032_orf_l 2p 


12216 


SlMl 000003 1 r 04 


2734 


SAU101571 


5483 


SAU 1 c0044_orf,2 1 Op 


125^5 


S1M10000031F04 


2734 


SAU101572 


5484 


SAUlc0044_orf_21 Ip 


12586 


SlMl 000003 1 F05 


2735 


SAUl 01 907 


5574 


S AU 1 c0040_orf_79p 


12442 


SIM 1000003 IFOS 


2736 


SAU 101 869 


5566 


SAU 1 c0036__orf.24p 


12321 


S1M1000003IF10 


2737 


SAU 102593 


5704 


SAU 1 c004 1 _orf_39p 


12463 


SIMI000003IF11 


2738 


SAU 102469 


5679 


SAU 1 c0026_orf_25p 


12172 


S1MI00OOO31FI2 


2739 


SAU 102593 


5704 


SAUlc0041_orf_39p 


12463 


S1M1000003IG02 


2740 


SAU 101 797 


5537 


SAUlc0032_orf_17p 


12221 


SlMl 000003 1 G03 


2741 


SAU 101679 


5509 


SAU 1 c0044_orf.222p 


12593 


SlMl 000003 1 G04 


2742 


SAU 103 198 


5766 


#N/A 


#N/A 


SlMl 000003 1 G06 


2743 


SAU 101907 


5574 


SAUlc0040_orf_79p 


12442 


C 1 h jf 1 /VlAAA^ 1 ^AA 

o J iV] 1 t/uoooj 1 ooy 


2744 


SAU201571 


5824 


SAU2c0447_orf_l 7p 


12997 


C 1 Xil 1 A/UIAAI 1 1 A 

o 1 Jvl 1 0U0003 lU 1 0 


2745 


SAU 100077 


5226 


SAUlc0043_orf_178p 


12520 


C 1 K ^ 1 AAAAA'J 1^11 

o 1 M 1 000003 lO 1 1 


2746 


SAUlOOl 18 


5229 


SAU 1 cOO 1 5_orf_l 3 p 


12125 


CI X ^ 1 AAAAAT 1 LJ A 1 

D 1 M 1 0U0003 1 HOI 


2747 


SAU 103 144 


5761 


SAU 1 c0045_orf_ 1 5p 


12663 


C 1 \A 1 AAAAAl 1 Lim 

o 1 Ivl 1 UUUUU3 1 HU-Z 


2748 


SAU 100886 


5349 


SAU 1 cOO 1 8_orf. 1 6p 


12139 


o 1 M 1 OOOOO J 1 HOo 


2749 


SAU 1 00690 


5309 


#N/A 


#N/A 


C 1 Nif 1 AAAAA7 1 UAA 

o I fvl 1 U00003 1 Hoy 


2750 


SAU201743 


5831 


#N/A 


^N/A 


CI X>r 1 AAAAA1 1 U 1 1 

o 1 M 1 UU0003 1 H 1 1 


2751 


SAU 1 00077 


5226 


SAU 1 c0043_orf_l 78p 


12520 


C 1 Xvf 1 AAAAAT^ A A'J 

o i JVl J UU0U03 J A03 


2752 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


C 1 Nyl 1 AAAAATO A A« 

o IM 1 OOOOOJZAO^ 


2753 


SAU 100275 


5252 


SAU 1 c003 6_orf_ 1 5p 


12314 


C 1 X 1 AA AAA'a 1 A t\C 

b 1 M 1 000003 ZAOo 


2754 


SAU 1006 10 


5298 


SAU 1 c0034_orf_7 1 p 


12294 


SlMl 000003 2 A07 


4.1 




/ 


d AU 1 CUU34__Orl_ J J p 




S1M10000032A08 


2756 


SAU102142 


5606 


SAUlc0041_orf_13p 


12457 


SIM10000032A08 


2756 


SAU102143 


5607 


SAUlc0041_orf_14p 


12458 


S1M10000032A10 


2757 


SAU 101 777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000032B0] 


2758 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 
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TABLE lA 



PCT/USOl/09180 



Clone namf^ 


SeqlD 


■racno2>ec] JLiOCUS 


Gene SeqID 


Genemarked gene 


full length 

ORF 
Protein %^tt 
ID 






oAU 1 02607 


5712 


SAUlc0041__orf_51p 


12472 


0 1 lYl 1 UUUUU J^oU J 


2739 


SAU 102944 


5749 


SAUlc0041_orf_47p 


12468 




-i /OU 


ciAU100157 


5237 


SAUlc0040_orf_81p 


12444 


SI Ml 00000*^9 8 

«J 1 iVl J \J\J\f\J\JjJjtj\JO 


^ /Ol 


SAU 1001 75 


5240 


SAU 1 c0044_orf_204p 


12582 


o 1 iVl 1 UUUUUJZJtJ 1 1 


2762 


SAU 100944 


5357 


SAUlc0042_^orf_5p 


12505 


o 1 iVl J UUUUUJ^D 1 J. 


2763 


SAUI02I17 


5603 


SAUlc0027_orfl6p 


12181 


o 1 IVl 1 UUUUU j^t^U J 


z/64 


SAU101907 


5574 


SAUlc0040__orf.79p 


12442 


i> 1 M 1 U00UU32 C03 


2765 


SAU 102241 


5617 


SAUlc0043_orfl25p 


12539 


o 1 M 1 000003 2C04 


2766 


SAU 102241 


5617 


SAUlc0043_orf_25p 


12539 


o 1 M 1 0000032C05 


2767 


SAU 101 632 


5499 


SAUlc0039_orf.3p 


12407 


b 1 Ml 000003 2C09 


2768 


SAU 101 907 


5574 


SAUlc0040_orf_79p 


12442 


S 1 M 1 000003 2C 1 0 


2769 


SAU201615 


5826 


SAU2c0440_orf_l Op 


12972 


olMl 000003 2C1 1 


2770 


SAU102863 


5737 


#N/A 


#N/A 


5> 1 M 1 0000032C1 2 


2771 


SAU 102863 


5737 


#N/A 


#N/A 


o 1 M 1 0000032D03 


2772 


SAU100613 


5299 


SAUlc0015_orf_14p 


12126 


o 1 M 1 000003 2D06 


2773 


SAU101652 


5503 


SAU 1 c0042_orfll 23p 


12492 


o J M 1 000003 2D07 


2774 


SAU200468 


5781 


SAU2c0429_orf.l9p 


12937 


b 1 M 1 0000032D09 


2775 


SAU 100 128 


5231 


#N/A 


#N/A 


S 1 M 1 000003 2D09 


2775 


SAU101549 


5476 


SAUlc0043_orf_64p 


12549 


S 1 M 1 000003 2D09 


2775 


SAU101576 


5488 


SAUl c0044_orf_l 05p 


12554 


i> 1 M 1 0000032D 1 1 

O 1 K if 1 rii\i\f\t\'i oTx 1 1 


2776 


SAU 100 128 


5231 


#N/A 


#N/A 


O1M1U0U0032DI 1 


2776 


SAU101549 


5476 


SAUlc0043_orf_64p 


12549 


a 1 M 1 0000032D 1 1 


2776 


S>AU101576 


5488 


SAU 1 c0044_orf_l 05p 


12554 


o 1 M J UUUUU32h,02 

Q 1 Nyf 1 AA O'CAO 


2777 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


o 1 M 1 UUUU032r:»03 

Q 1 li if 1 A A A A/l^ '>C/^ A 


2778 


SAU101791 


5532 


SAUlc0032_^orf_12p 


12216 


o I JVl J UUUUU32£04 

C 1 \/f 1 AAAAA'3'^"CAz: 


2779 


SAU20I197 


5806 


SAU2c0429_orf_2p 


12938 


o 1 M 1 UUUU032t0o 

Q 1 N A 1 AAAA AO TJt\0 


2780 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


o 1 M J UUUUU3 2Jb0o 

Q 1 Kyf 1 A AA A A"? ocr\rk 


2781 


SAUl 02281 


5633 


SAUlc0038_orf_4p 


12384 


o 1 M 1 OUUlK/3 2£09 

C 1 Kiti AAAA/\'9'>T? 1 /\ 


2782 


SAU 100521 


5283 


SAU 1 c0044_orf_250p 


12600 


o 1 M 1 0000032E 1 0 

C 1 X>ri AAAArt'50I? 1 1 


2783 


SAUI01868 


5565 


SAUlc0036_orf_23p 


12320 


olMlUUuU032El 1 

Q 1 X >f 1 A AAA/\'> Ol? 1 ^ 


2784 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


o J M 1 UUUUl)32E 1 2 


2785 


SAUl 01 999 


5585 


SAUlc0040_orf_101p 


12423 


o 1 M 1 0U0lA)32r 0 1 

Q 1 \ yf 1 A AAA AO n C A 1 


2786 


SAU 102001 


5586 


SAU 1 c0040_orf.l 02p 


12424 


o i IVl lUUUUU J ^rUl 


2786 


SAU 102002 


5587 


SAU 1 c0040_orf_l 03p 


12425 


o 1 M I u0uuU3 2r 04 


2787 


SAUI01271 


5411 


SAUlc0037_orf_90p 


12366 


^ 1 \/i 1 nnnn A'2 o ita ^ 
o 1 ivi 1 uuuuuj^rU J 


2788 


SAU101339 


5422 


SAU 1 c0038_orf_8 1 p 


12399 


^ 1 \A^ nnnnn'^oiri a 

O J JVl J UUUUUj>^J* 1 u 


2789 


SAU 1025 85 


5703 


SAU I c0044_orf_289p 


12611 


o 1 IVI 1 uuuuu jzr 1 U 
^1 K41 nnn A A'2oi?i i 


2789 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


•J 1 JVl I uuuui/jZr 1 1 


2790 , 


SAU101189 


5392 


SAUlc0033_orf_25p 


12264 


o 1 ivi I \}\j\jv\jj^r I £, 


2791 ! 


SAU 100964 


5363 : 


SAUlc0044_orf_86p 


12641 


tj 1 IVI 1 UUUUUJ^OU-i 
^ 1 iVif 1 nAAnmoi^ AO 


2792 J 


5AU100710 


5311 : 


SAUlc0043_orf_54p 


12546 


o 1 JVL J UUUUU3 20U2 


2792 J 


5AU200628 


5788 [ 


3AU2c0334_orf_4p 


12790 


^ 1 nAAAA'^O/^AO 

o 1 m 1 UUUUUo^OUj 


2793 J 


5AU100813 


5334 J 


3AUlc0036_orf_29p 


12322 


"S1M100O0O32G04 


2794 < 


5AU101904 




iAU 1 CUU44_^ori_36p 


12617 


S1M10000032G06 


2795 $ 


iAU101509 


5469 5 


SAUlc0039_orf_81p 


12418 


SIM10000032G08 


2796 5 


SAU10I752 


5522 J 


5AUlc0040__orf_85p 


12447 


S1M10000032GIO 
isiM10000032G12 


2797 S 


5AU101907 


5574 5 


>AUlc0040_orf_79p 


12442 




2798 5 


JAU101084 


5377 J 


>AUlc0034__orf.41p 


12283 
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Vrioiie name 


SeqID 


r^ainoaeq x^cus 


(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


C 1 XvT 1 A Ann AT OU At 


2/99 


O AI TlAl A AC 

SAU 101445 


5452 


SAU I c0038_orf_47p 


12382 


S 1 M 1 000u032H0 1 


2799 


O AYTlAl A 

SAU 101 446 


5453 


SAU 1 c003 8_orf_48p 


12383 


C 1 h vT 1 AAAAA'5 '^T 1 A/i 

c) 1 M 1 0000032H04 


2800 


SAU 1 0 1 868 


5565 


SAU 1 c0036_orf_23p 


12320 


O 1 H if 1 A AAA AT>U A*T 

o 1 M 1 0000032H07 


2801 


SAU 101 797 


5537 


SAU 1 c0032_orf_l 7p 


12221 


S 1 M 1 000003 2H07 


2801 


SAU 101 798 


5538 


SAU 1 c0032_orf_l 8p 


12222 


b I M I u00u032H09 


2802 


SAUI0I907 


5574 


SAUl c0040_orf^79p 


12442 


SlMl 000003 2H1 1 


2803 


SAU202174 


5845 


S AU2c04 1 2_orf_3p 


12895 


SlMl 000003 2H 1 1 


2803 


SAU301 148 


5888 


#N/A 


#N/A 


SlMl 0000033 A02 


2804 


SAU201775 


5835 


SAU2c0446_orf_4p 


12996 


SI Ml 0000033 A02 


2804 


SAU301080 


5885 


SAU3cl287_orf_lp 


13083 


S1M10000033A07 


2805 


SAU200949 


5800 


SAU2c0380_orf_l Ip 


12846 


S1M10000033A08 


2806 


SAU101231 


5399 


SAUlc0035_orf_6p 


12303 


S1M10000033A10 


2807 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


S1M10000033B02 


2808 


SAU 101 808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000033B07 


2809 


SAU 102044 


5593 


SAUlc0039_6rf_65p 


' 12414 


S1M10000033B08 


2810 


SAU101868 


5565 


SAUlc0036_orfl23p 


12320 


SI Ml 0000033B1 1 


282 1 


SAU 100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000033B11 


2811 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10000033B12 


2812 


SAU101104 


5382 


SAUlc0029_oriL20p 


12195 


S1M10000033B12 


2812 


SAU 1030 10 


5753 


SAUlc0029_orf_19p 


12194 


SlMl 000003 3 C04 


2813 


SAU 102933 


5744 


SAUlc0039_orf_62p 


12412 


SlMl 000003 3D02 


2814 


SAU 1023 33 


5644 


SAU 1 c0045_orf_l 43p 


12657 


SlMl 0000033D03 


2815 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000033D04 


2816 


SAU 100745 


5319 


SAUlc0044_orf_233p 


12596 


S1M1OOO0033D05 


2817 


SAU 100301 


5254 


SAUlc0040_orf_91p 


12452 


SIMI0000033D06 


2818 


SAU102II3 


5601 


SAUlc0027_orf_2p 


12178 


S1M10000033D10 


2819 


SAU 1008 13 


5334 


SAUlc0036_orf_29p 


12322 


S1M10000033D12 


2820 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


S1M10000033E04 


2821 


SAU 1023 18 


5643 


SAUlc0045_orf_60p 


12707 


S1M10000033E10 


2822 


SAU100162 


5239 


SAU 1 c0044_orf_206p 


12583 


S1M10000033E12 


2823 


SAU 100770 


5324 


#N/A 


#N/A 


S I M 1 000003 3 F02 


2824 


SAU 10 1724 


5514 


SAUlc0016_orf_9p 


12136 


b 1 M 1 UUU003 3r 03 


2825 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


O t K jT 1 AAA A A'5 CA^ 

aIMlUOu0O33rO6 


2826 


SAU 102449 


5674 


SAUlc0045_orf_22p 


12677 


O 1 X >r 1 AAAAA'5 ^ CAT 


2827 


SAU 102044 


5593 


SAU 1 c0039_orf_65p 


12414 


C 1 \ >r 1 A AA A A'a T I?AA 

b 1 M 1 UUUU03 jr 09 


2828 


SAU 1004 14 


5270 


SAUlc0022_orf_24p 


12148 


Ol XAl AAAAA^'ld 1 

blMjOU00033r J j 


2829 


SAU 100689 


5308 


SAUlc0036_orf_2p 


12323 


O 1 K ^ 1 AAAAA^ "ir^ f\C 

b 1 M 1 000003 3G05 


2830 


SAU101904 


5573 


SAUlc0044_orf_36p 


12617 


d N >i 1 A A A A A^ c\rt 

blM100U0033Cj07 


2831 


SAU101824 


5554 


SAUlc0038_orf_26p 


12371 


d 1 M J 0000033009 


2832 


SAU 1023 80 


5654 


SAU 1 c0033_orf_29p 


12265 


C 1 X vr 1 AAAAAO 1 A 

b 1 M 1 0UU00330 1 0 


2833 


SAU 100793 


5329 


SAU 1 c0028_orf_52p 


12188 


Cl K yf 1 AA AA AT IC^ \ r\ 

o 1 M 1 00000330 1 0 


2833 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10O00033G1 1 


2834 


SAU 101 968 


5581 


SAUlc0028_orf_43p 


12187 


O 1 IVi 1 U\/\AA/J J VJ 1 ^ 




c AT 11 Aomn 




CATfl^AAilA AA.i. 

bAU Ic0040_orf_90p 


12451 


S1M10000033H01 


2836 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000033H02 


2837 


SAU101907 


5574 


SAUlc0040_orf,79p 


12442 


S1M10000033H03 


2838 


SAU 101 833 


5555 


SAUlc0038_orf_34p 


12373 


S1M10000033H07 


2839 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 



-443- 
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TABLE I A 



PCT/USOl/09180 



done nainck 


SeqlB 


1*311] oSeq Liocus 


Gene SeqID 


Genemarked gene 


full length 
ORF 

r in Gam 

' 1 uiein oeG 

n> 


o 1 ivi 1 UUUUUJJJrlUo 


2840 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


^ 1 \/f 1 nnnnA'2 "a u i a 


284 1 


SAU100710 


5311 


SAUlc0043_orf^54p 


12546 


1 ivi 1 uuuuuj jrl 1 U 


2842 


~ SAU100690 


5309 


#N/A 


#N/A 


^ 1 K/f 1 nnnnA'3 "2 u 1 1 
o 1 ivi J uuuuuj j>Jrl 1 1 


2843 


SAU 102453 


5677 


SAUlc004S_orf_19p 


12669 


o 1 IVl 1 UUUUUj4 AU^ 


2844 


SAU101197 


5393 


SAUlc0035_orf_60p 


12300 


o 1 IVl 1 UUUU034A03 

Q 1 N/f 1 AAAAAI /f A A>f 


2845 


SAUl 02939 


5747 


#N/A 


#N/A 


o 1 M 1 UUUU034A04 

O 1 K /f 1 AAAaao a a 


2846 


SAUI 02578 


5701 


SAUlc0039_orf_6Ip 


I241I 


o 1 M 1 000003 4 AOS 

O 1 'k ^ 1 AA/\/\/\*^ J A Ark 


2847 


SAU101242 


5404 


SAUIc0044_orf_18p 


12578 


o I M 1 0000034 AOS 


2848 


SAU101020 


5368 


SAUlc0045__orf_86p 


12710 


S I M 1 000003 4 A09 


2849 


SAU 100773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000034A11 


2850 


SAUl 02389 


5656 


SAUlc0033_orf_36p 


12268 


S1M10000034A12 


2851 


SAU101632 


5499 


SAUlc0039__orf_3p 


12407 


S 1 M 1 000003 4B03 


2852 


SAU10I907 


5574 


SAUIc0040_orf_79p 


12442 


SIMI0000034B05 


2853 


SAU101630 


5498 


SAUlc0039_orf_4p 


12410 


S 1 M 1 000003 4B06 


2854 


SAUl 02607 


5712 


SAUlc0041_orf.51p 


12472 


S 1 M 1 0000034B06 


2854 


SAUl 02944 


5749 


SAUlc0041_orf_47p 


12468 


S I M 1 000003 4B07 


2855 


SAU 100077 


5226 


SAU 1 c0043_orf_l 78p 


12520 


S 1 M 1 000003 4B08 


2856 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


S 1 M 1 0000034B09 


2857 


SAU101909 


5575 


SAUlc0040_orf_77p 


12441 


SIMIO000034B10 


2858 


SAU101882 


55^9 


SAUlc0025_orC15p 


12163 


SIMI0000034B12 


2859 


SAU200593 


5786 


SAU2c0327__orf_lp 


12784 


S 1 M 1 000003 4C02 


2860 


SAU 100557 


5291 


SAUlc0044_orf_132p 


12565 


S I M 1 0000034C06 


2861 


SAU200157 


5776 


#N/A 


#N/A 


b 1 M 1 000003 4C07 

V 1 Kit 1 /V^<it\A'^ t ^^r\f\ 


2862 


SAUl 01343 


5425 


SAUlc0044_orf_40p 


12619 


o 1 M 1 000003 4C09 

C 1 K it 1 AA/kA/l*) A V 


2863 


SAU 1 02281 


5633 


SAUlc0038_orf_4p 


12384 


a 1 M 1 UU00034CI 2 


2864 


SAU 100859 


5342 


SAUlc0038_orf_87p 


12402 


o 1 M 1 UU00034D0 1 


2865 


SAU100414 


5270 


SAUlc0022__orf_24p 


12148 


o 1 M 1 000003 4 DOS 

C 1 K if 1 i\f\l\r\.f\'y 4 


2866 


SAUl 01907 


5574 


SAU 1 c0040_orf_79p 


12442 


o I M 1 0000034006 


2867 


SAU200157 


5776 


#N/A 


#N/A 


b 1 M 1 OO00O34DO7 


2868 


SAU100745 


5319 


SAU 1 c0044__orf_233p 


12596 


S I M 1 0000034D08 


2869 


SAU 102284 


5635 


SAUlc0038_orf_5p 


12389 


S 1 M 1 000003 4D08 

O 1 Ik jl 1 AAAA/\^ .4 Y*X 1 r\ 


2869 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


olM10000034DiO 

C 1 K vl 1 AAAi'lA'^ f 1 1 


2870 


SAU 102474 


5681 


SAUlc0026_orf_31p 


12174 


o I M 1 0000034 D 1 1 


2871 


SAU101881 


5568 


SAU 1 c0025_orf_l 4p 


12162 


o 1 M i 0000034D 1 2 

C 1 \i.A 1 AAAAA'3 A A 1 


2872 


SAUl 01 632 


5499 


SAUlc0039_orf.3p 


12407 


o 1 Ivl 1 U000034t.O 1 
C 1 X »f 1 A Aaaa ft:7A4*» 


2873 


SAU 102433 


5668 


SAUlc0045_orf_37p 


12701 


o I M 1 0000034E02 

Q I K/f 1 AAAAAO .\T^t\A 


2874 


SAU 1 00557 


5291 


SAUlc0044_orf_I32p 


12565 


o 1 JVi J UO00034JbO4 

Q 1 1 AAAAAI A IT AC 


2875 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


O 1 iVl J UUU0O34t0D 


2876 


SAU100738 


5317 I 


SAUlc0044_orf_S2p 


12624 


o 1 M 1 UU0003 4 tOo 

Q 1 X>f 1 AAAAA'i A x^r\ii 


2877 ' 


SAU 100347 


5262 J 


SAUlc0036_orf_56p 


12334 


o 1 M 1 U000034h,06 


2877 \ 


SAU 100443 


5274 i 


5AUlc0036_orfl55p 


12333 


o 1 IVl I U000034h,07 


2878 \ 


SAU 1006 17 


5300 \ 


SAUlc0035_orf_102p 


12295 


o 1 iVI i U000034 1 1 0 


2879 \ 


SAU 102401 


5661 < 


5AUlc0030_orf_4p 


12209 


S1M10000034E11 


2880 J 


SAUl 01 881 


JJOo C 


SAU 1 c0025_orf_14p 


12162 


S1M10000034E12 


2881 i 


5AU200960 


5801 5 


5AU2c0377_orf_Sp 


12843 


S1M10000034F01 


2882 5 


5AU202731 


5850 


#N/A 


#N/A 


1MJ0000034F02 


2883 S 


5AU201621 


5828 5 


5AU2c0437_orf_4p 


12966 


1M10000034F03 


2884 £ 


JAU201971 


5841 


>AU2c0455_orf_17p 


13015 
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Clone 
SeqID 


Jratnooeq JLocus 


Gene SeqID 
(protein) 
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Protein Seq 

m 


S I M 1 000Q034F03 


2884 


SAU301363 


5894 


#N/A 


#N/A 


S 1 M 1 0000034F04 


2885 


SAU301620 


5899 


SAU3cl 478_orf_2p 


13140 


S 1 Ml 0000034F05 


2886 


SAU101630 


5498 


SAU 1 c0039_orf_4p 


12410 


S 1 M 1 0000034F0 7 


2887 


SAUlOl 175 


5388 


SAUl c003 l_orf_lp 


12213 


S 1 M 1 0000034F08 


2888 


SAU202736 


5851 


SAU2c0426_orf_7p 


12927 


SIM10000034F09 


2889 


SAU101869 


5566 


SAU 1 c0036_orf_24p 


12321 


S1M10000034F10 


2890 


SAU 102350 


5649 


SAU 1 c0040_orf_36p 


12433 


SIM10000034F12 


2891 


SAU 100522 


5284 


SAU 1 c0044_orf_249p 


12599 


S1M10000034G02 


2892 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


S1M10000034G03 


2893 


SAU101198 


5394 


SAU 1 c003 5_orf_6 1 p 


12301 


S1M10000034G06 


2894 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000034G07 


2895 


SAU102380 


5654 


SAU 1 c0033_orf_29p 


12265 


S1M10000034G08 


2896 


SAU100158 


5238 


SAU 1 c0040_orf_80p 


12443 


S1M10000034G09 


2897 


SAU 102294 


5639 


SAU 1 c0044_orf_288p 


12610 


SIMI0000034G09 


2897- 


SAU20r775 


-5835 - - 


SAU2c0446_orf_4p 


12996 - 


S1M10000034G11 


2898 


SAU200558 


5782 


SAU2c0322_orf_5p 


12777 


S1M10000034G12 


2899 


SAU 100557 


5291 


SAU 1 c0044_orf_l 32p 


12565 


S IM 1 0000034H0 1 


2900 


SAU10I293 


5414 


SAUlc0044_orf_61p 


12631 


S 1 M 1 0000034H()2 


2901 


SAUl 00414 


5270 


SAU 1 c0022_orf_24p 


12148 


S 1 M 1 0000034H03 


2902 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S1M10000034H06 


2903 


SAUl 01570 


5482 


SAU 1 c0044_orf_209p 


12584 


S 1 M 1 0000034H07 


2904 


SAU 100077 


5226 


SAUlc0043_orf_178p 


12520 


S1M10000034H08 


2905 


SAU200740 


5794 


SAU2c0340_orf_3p 


12798 


S1M10000034H09 


2906^ 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M30000034H10 


2907 


SAUl 02422 


5666 


SAU 1 c0030_orf_22p 


12207 


S1M10000035A03 


2908 


SAU 101360 


5431 


SAU 1 c0044_orf_l 09p 


12555 


S1M10000035A0S 


2909 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


SIMI0000035A09 


2910 


SAUI01350 


5429 


SAU 1 c0042_orf_1 09p 


12487 


S1M10000035A09 


2910 


SAU101351 


5430 


SAUlc0042_orf_108p 


12486 


S1M10000035A10 


2911 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


SI MI 000003 5A1 1 


2912 


SAU10I756 


5524 


SAU 1 c0040_orf_82p 


12445 


SI Ml 000003 5A12 


2913 


SAU101455 


5456 


SAU 1 c0045_orf_250p 


12686 


S 1 Ml 0000035A12 


2913 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000035AI2 


2913 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


SI Ml 000003 5B01 


2914 


SAU 102584 


5702 


SAU 1 c0043_orf_239p 


12537 


S 1 M 1 000003 dB03 


2915 


SAU 102246 


5619 


SAU 1 c0043_orf_30p 


12542 


S 1 M 1 000003 5B04 


2916 


SAU 102246 


5619 


SAU 1 c0043_orf_30p 


12542 


S 1 M 1 000003 5B08 


2917 


SAU 103232 


5769 


SAU 1 c0045_orf_34 1 p 


12697 


SlMl 000003 3B] 1 


2918 


SAUl 01 756 


5524 


SAUl c0040_orf_82p 


12445 


S1M10000035C01 


2919 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S 1 M 1 000003 5 C02 


2920 


SAU101039 


5373 


SAUlc0043_orf_l 8 1 p 


12522 


S 1 M 1 000003 5 C04 


2921 


SAU100114 


5228 


SAU 1 c0043_orf_225p 


12535 


S 1 M 1 000003 5 C06 


2922 


SAUl 01 497 


5468 


SAU 1 c0037_orf_66p 


12361 






C AI Tl ni"?**! 

oAUlUl /DZ 


coo 
5522 


0 AU 1 c0u40_orf_8Dp 


12447 


S1M10000035D01 


2924 


SAU 1004 14 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000035D04 


2925 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000035D06 


2926 


SAU102n7 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000035D09 


2927 


SAU100970 


5365 


SAUlc0043_orf_I97p 


12529 



-445- 

BNSOOCID; <WO_01709S5Aa.l_> 



wo 01/70955 



TABLE lA 



PCT/US01/09I80 



Clone name 


Clone 
SeqID 




oene oec|ii/ 
(protein) 


Genemarked gene 


fuU length 

Protein Seq 
ID 


O 1 IVl 1 \J\/\J\J\JJ J 1^ 1^ 




C A T r 1 AA/CAfi 


5297 


SAU 1 c0034_orf_69p 


12293 






C A T T 1 A*) O 


5741 


SAU 1 c0045_orf_38p 


12702 


O 1 IVl 1 \J\J\J\J\JO-JJui\JJ 




C A T T 1 AOy* Al 

OAU1U244/ 


5672 


SAU 1 c0045_orf_24p 


12685 




Ayo I 




5755 


SAU 1 c0029_orf_9p 


12202 


O 1 IVJ 1 \J\J\j\J\JOJCt\JO 




C A T T 1 AA/Z AA 


5309 


#N/A 


#N/A 


o 1 IVi 1 UUUUl/.^ DnAJy 




bAUiOl 197 


5393 


SAU 1 c0035_orf_60p 


12300 


o I IVl 1 UUUUUj Dtf 1 Z 


2V34 


oAU 1 02 1 1 7 


5603 


SAUl c0027_orf_6p 


12I8I 


0 1 IVl 1 UUUUU J D r 


2V3D 


oAU 101092 


5381 


SAU 1 c0028_orf_9p 


12192 


o 1 M I UUUUU J Dr U J 


2y3D 


oAu202882 


5855 


SAU2c0381_orf_3p 


12848 


d 1 M 1 UUOOUj 5Jr04 


2y3o 


bAU101784 


5530 


S AU 1 c0037_orf_46p 


12355 


S 1 M 1 000003 3F09 


2937 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


S1MI0000035F12 


2938 


SAU101427 


5447 


SAU 1 c0042_orf_ 1 44p 


12500 


b I M 1 UUUUOJ 3r 1 2 


2^3 o 


S>AUI03204 


5767 


SAUlc0042_orf_I43p 


12499 


SIM 1000003 5 G02 


2939 


SAU 101365 


5432 


SAUlc0044_orflll2p 


12556 


S 1 M 1 000003 D G09 


2940 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


SIMIvOuOUj^CjI 1 


2y4i 


SAUl 01344 


5426 


SAU 1 c0044_orf_4 1 p 


12620 


bIMl 0000035012 


2V42 


SAU 10 1907 


5574 


SAUlc0040_orfl79p 


12442 


S 1 Ml 000003 5H0 1 


2943 


SAU 100 140 


5235 


SAUlc0032_orf_7p 


12258 


blMlWUvUJDtiU/ 


2944 


SAU 1003 13 


5259 


SAUlc0045_orf_153p 


12661 


D 1 M 1 U00003 -> H07 


2944 


SAU100359 


5264 


SAUlc0032_orf_35p 


12239 


O 1 X >1 1 AAAAAT CL.TA'^ 

o 1 M 1 U000U3 3riO 7 


2944 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


C 1 K>f 1 AAAAAT ^IJAO 

b 1 M 1 UU00U3 D HUo 


2945 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


C 1 X>f 1 AAAAA*} AO 


2946 


SAU 100496 


5279 


SAUlc0041_orf_83p 


12484 


o 1 IVl 1 UUUUU3 5rl0y 


2946 


SAU301004 


5882 


SAU3cl255_orf_lp 


13079 


C 1 \A^ AA AAA'S Clj 1 A 

o 1 JVli UUUUU3 3H J 0 


2947 


SAU 10 1756 


5524 


SAU 1 c0040_orf_82p 


12445 


CI N>ri aaaaa'i cT_r 1 i 


2948 


SAU 101 344 


5426 


SAUlc0044_orf_41p 


12620 


b 1 IVi 1 UUUUU3 dA02 


2949 


SAU 102447 


5672 


SAUlc0045_orf_24p 


12685 


Q 1 \A 1 AAAAA'5 ^ A A'3 

o I Ml UUUUU3 O AU3 


2950 


SAU 101242 


5404 


SAUlc0044_orf_18p 


12578 


C 1 IV yf 1 AAAAA'2 £. A f\A 

o 1 M 1 UU0003 oA04 


2951 


SAU200994 


5802 


SAU2c0428_orf_4p 


12935 


C 1 K >f 1 AAAA A'S £1 A /\C 

d 1 M 1 UUU0U3oA05 


2952 


SAU 101 810 


5549 


SAUlc0032_orf.28p 


12233 


C 1 \>T1 AAAAA'2<C A AC 


2952 


SAU10181 1 


5550 


SAUlc0032_orf_29p 


12234 


C 1 \ 4 1 AAA AA1 ^ A AC 

o J iVl 1 UOUUUJoAO^ 


2952 


SAU300nO 


5Z65 


SAU3c0533_orf_2p 


13031 


CI K >r 1 A AAAAO A AO 

b 1 M i UUUU03 O AOo 


2953 


SAU 101 220 


5396 


SAU 1 c0044_orf_94p 


12645 


C 1 X yf 1 AAA AA? iC A 1 1 
b 1 iVl 1 UUUUU30A 1 1 


2954 


SAU1021 17 


5603 


SAUlc0027_orf_6p 


12181 


CI Nyf 1 AAA AA'2 ^ A 1 0 
O 1 IVl 1 UUUUU J D A 1 2 


2955 


SAU 1008 13 


5334 


SAUlc0036_orf_29p 


12322 


C 1 NjI 1 AAAAA'^/^I3A/l 
o 1 IVl 1 UUUUU jOoU4 


29D6 


SAUl 01570 


5482 


SAU 1 c0044_orf_209p 


12584 


O 1 IVJ 1 UUl/UvJOoUf 


'>A<^ 


SAUI0i57l 


5483 


SAU I c0044_orf_2 1 Op 


12585 


C 1 M 1 nAAAA"^/iUA/; 


2957 


SAU J 01653 


5504 


SAUl c0042_orf_1 24p 


12493 


^ 1 \A 1 AAAAA'? AliA"? 


O ACO 


SAU 1 00887 


5350 


SAUlc0018__orf_15p 


12138 


o 1 IVI J UUvUl/JOoUO 


•^A^A 

2^39 


SAU 101653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


MIAAAAA'^/^Hl 1 


2960 


SAU 102059 


5597 


SAUlc0034_orf_51p 


12286 


^ 1 M 1 AAAAA*^ AH 1 O 


2yoi 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


^ 1 M I rt A A A A ^ A 1 


2Vo2 


OAT Tf AA'>>#'^ 

SAU 1 00242 


5246 


SAUlc0036_orf_5p 


12336 


S1M10000036C03 


2963 


SAU101592 




icuujS' on J /p 


1240O 


S1M10000036C04 


2964 


SAU 102433 


5668 


SAUlc0045_orf,37p 


12701 


S1M10000036C05 


2965 


SAU 100497 


5280 


SAUlc0018_orfL3p 


12140 


S1M10000036C06 


2966 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000O36CO7 


2967 


SAUl 01800 


5540 


SAUlc0032_orf_20p 


12225 



-446- 

BNSDOCIO: <WO_017095SA2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


JraulOSeq IjOCUS 


^^AHA Cam lit 

i^ene oeqii^ 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S I M 1 000003 6C07 


2967 


SAU101801 


5541 


#N/A 


#N/A 


S 1 M 1 0000036C09 


2968 


SAU 102585 


5703 


SAU 1 c0044_orf_289p 


12611 


S 1 M 1 000003 6C09 


2968 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S 1 M 1 0000036C09 


2968 


SAU302685 


5908 


S AU3c 1 403_orf_ 1 p 


13113 


S1M10000036C10 


2969 


SAU 100433 


5272 


SAUl c0040_orf_87p 


12449 


S1M10000036C10 


2969 


SAU 101 751 


5521 


SAU 1 c0040_orf_86p 


12448 


SIM10000036D02 


2970 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000036D03 


2971 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000036D06 


2972 


SAU 103024 


5754 


SAU 1 c0029__orf_6p 


12200 


S1M10000036D08 


2973 


SAU101907 


5574 


SAU 1 c0040_orf_79p 


12442 


S1M10000036D10 


2974 


SAU 102933 


5744 


SAUl c0039_orf_62p 


12412 


S1M10000036D11 


2975 


SAU101197 


5393 


SAUl c0035_orf_60p 


12300 


S1M10000036D11 


2975 


SAU101198 


5394 


SAU 1 c003 5_orf_6 1 p 


12301 . 


S1M10000036DI2 


2976 


SAU102117 


5603 


SAUl c0027_orf_6p 


12181 


S1M10000036E06 - 


- 2977 


SAU100432 


5271 - - 


S AU 1 c0040_orf:88p 


12450 


S1M10000036E06 


2977 


SAU202756 


5852 


SAU2c0470_orf_lp 


13027 


S1M10000036E08 


2978 


SAU101028 


5370 


SAU 1 c0043_orf_7p 


12552 


S1M10000036E11-- 


2979 


SAU10I343 


5425 


SAUl c0044_orf_40p 


12619 


S 1 M 1 0000036F06 


2980 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S 1 M 1 0000036F07 


2981 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SI Ml 000003 6F08 


2982 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000036F09 


2983 


SAU 100532 


5287 


SAU 1 c0044_orf_ 1 98p 


12580 


S1M10000036F10 


2984 


SAU101586 


5489 


SAU 1 c0044_orf_242p 


12598 


SIM10000036FI1 


2985 


SAU201506 


5818 


S AU2c0432_orf_l 8p 


12946 


S1M10000036G03 


2986 


SAU101545 


5474 


SAU 1 c003 7_orf_ 1 3 2p 


12348 


S1M10000036G07 


2987 


SAU 1023 55 


5651 


SAUlc0040_orf_40p 


12435 


S1M10000036G08 


2988 


SAU 102336 


5646 


SAUlc0045_orf_146p 


12659 


S1MI0000036G11 


2989 


SAUI01340 


5423 


SAU 1 c003 8_orf_82p 


12400 


S1M10000036H01 


2990 


SAU101793 


5534 


SAUl c0032_orf_14p 


12218 


S1M30000036H02 


2991 


SAU102117 


5603 


SAUlcOQ27_orf_6p 


12181 


S 1 M 1 000003 6H03 


2992 


SAU 102909 


5743 


SAU 1 c003 6_orf_ 1 6p 


12315 


S1M10000036H04 


2993 


SAU 102909 


5743 


SAU 1 c0036_orf_ 1 6p 


12315 


S I M 1 0000036H05 


2994 


SAU101798 


5538 


SAUl c0032_orf_l 8p 


12222 


S 1 M J 000003 6H06 


2995 


SAU 102292 


5638 


SAU 1 c003 8_orf_l Op 


12368 


S 1 M 1 0000036H08 


2996 


SAU 102909 


5743 


SAUlc0036_orf_16p 


12315 


S 1 M 1 0000036H 1 1 


2997 


SAU 10 1653 


5504 


SAU 1 c0042__orf_ 1 24p 


12493 


S I M 1 000003 7 A02 


2998 


SAU 101 652 


5503 


SAUl c0042__orf_123p 


12492 


S J M 1 000003 7A02 


2998 


SAU 101 653 


5504 


SAUl c0042_orf^l24p 


12493 


S 1 M 1 000003 7 A03 


2999 


SAU 100 128 


5231 


#N/A 


#N/A 


S 1 M 1 000003 7A03 


2999 


SAU101549 


5476 


SAUl c0043_orf_64p 


12549 


S I M 1 000003 7A03 


2999 


SAUI01576 


5488 


SAUlc0044_orf_105p 


12554 


O t X if 1 A A A/Art *5 T A 

S I M 1 000003 7A06 


3000 


SAU 100964 


5363 


SAUl c0044_orf_86p 


12641 


S 1 M 1 000003 7 AOS 


3001 


SAU 102669 


5728 


SAU 1 c0024_orf_7p 


12160 










oAU 1 CUU4D_Ori_2DUp 


izooo 


S1M10000037A09 


3002 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000037A11 


3003 


SAU101436 


5449 


SAUlc0028_orf_23p 


12183 


S1M10000037A12 


3004 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000037B03 


3005 


SAU101999 


%5%5 


SAUlc0040_orf_101p 


12423 



-447- 



BNSOOCIO: <WO_01709SSA2.L> 



wo 01/70955 TABLE IA PCT/USOl/09180 





SeqID 


x^ainooeq juocus 


i^ene aeqlLl 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


O 1 JVl I \J\j\J\j\Jj 1 0>\j*^ 


300O 


C A 1 T 1 A AT^^ 

bAu 100767 


5323 


SAU 1 c0044_orf_l 92p 


12579 


o 1 iVl 1 UUUUU3 / x5U? 


OA AT 

3007 


bAU 102578 


5701 


SAU 1 c0039__orf^6 1 p 


12411 


O IIVIIUUUUUJ /ouo 


300o 


O A T T1 Al Ot\^ 

bAU 1 01806 


5546 


SAU 1 c0032_orf_25p 


12230 


o 1 IVl 1 UUUUUj / rJuO 


•3 AAO 

300o 


bAU 1 01 807 


5547 


SAU 1 c0032_orf_26p 


12231 


Q 1 "Nil 1 (\(\r\(\{\inx>.f\n 
o i JVl J UUUUUJ /oU / 


"aAAA 

30oy 


bAU101915 


5577 


SAUl c0040_orf_72p 


12439 


^ 1 M 1 U()U0037B08 


3010 


SAU101592 


5490 


SAU 1 c0039_orf_37p 


12406 


o 1 M 1 UU0UU3 /D 1 U 


'5 A 1 1 

301 1 


SAU 101346 


5427 


SAU 1 c0044_orf_43 p 


12621 


S 1 M J OUOU037B J 1 


3012 


SAUl 01399 


5443 


SAU 1 c0036_orf_34p 


12325 


S1M10000037B12 


3013 


SAU1021 17 


5603 


SAUlc0027_orf_6p 


12181 


S I M 1 QwiSJii 7C05 


3014 


SAUl 01 482 


5461 


SAUlc0015_orf^l0p 


12123 


S 1 M 1 000003 7C06 


3015 


SAU101653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


S 1 M 1 000003 7C07 


3016 


SAU 10 1641 


5501 


SAUlc0029_orf_12p 


12193 


S 1 Ml 000003 7C08 


3017 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000037C09 


3018 


SAU101818 


5553 


SAUlc0038_orf_20p 


12369 


S1M10000037C10 


3019 


SAU101752 


5522 


SAUlc0040__orf_85p 


12447 


S 1 Ml 0000037D04 


3020 


SAU 102283 


5634 


SAUIc0006__orf_lp 


12119 


S 1 Ml 000003 7D05 


3021 


SAU100114 


5228 


SAU 1 c0043_orf_225p 


12535 


S I M 1 000003 7D06 


3022 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 


S 1 M 1 000003 7D09 


3023 


SAU 102246 


5619 


SAUlc0043_orf.30p 


12542 


S 1 Ml 0000037D 1 2 


3024 


SAUl 01999 


5585 


SAUlc0040__orf_10lp 


12423 


S 1 M 1 000003 7E02 


3025 


SAU 102447 


5672 


SAUlc0045_orf_24p 


12685 


S 1 M 1 000003 7E02 


3025 


SAU 102448 


5673 


SAUic0045_orf.23p 


12681 


S 1 M 1 000003 7E03 


3026 


SAU100813 


5334 


SAUlc0036_orf_29p 


12322 


S 1 M 1 000003 7E06 


3027 


SAU 100921 


5355 


SAUlc0038_orf_76p 


12396 


o 1 M i UUUUU3 ItJOq 


3028 


SAU 100 139 


5234 


SAUlc0032_orf_6p 


12255 


b 1 M 1 000003 7E08 


3028 


SAU 100 140 


5235 


SAUlc0032_orf_7p 


12258 


b 1 M 1 000003 7E09 


3029 


SAUl 02049 


5595 


SAUlc0039_orf_68p 


12416 


b 1 M 1 000003 7E 1 0 


3030 


SAU101444 


5451 


SAUlc0038_^orf_46p 


12381 


blMiOU00037El 1 


3031 


SAU201571 


5824 


SAU2c0447_orf_17p . 


12997 


bIM10000037E12 


3032 


SAUl 02602 


5708 


SAUlc0032_orf_5p 


12249 


b 1 M 1 000003 7r 02 


3033 


SAU 100776 


5327 


SAUlc0041_orf_72p 


12482 


b 1 M 1 000003 7F03 


3034 


SAU101339 


5422 


SAUlc0038_orf_81p 


12399 


S 1 M 1 000003 7F04 


3035 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


b 1 M 1 UU00U3 7r 03 


3036 


SAU 101 807 


5547 


SAUlc0032_orf_26p 


12231 


C 1 X >r 1 Art AAAO Tl? A^ 

b 1 M 1 000003 7r 06 


3037 


SAU 102585 


5703 


SAUlc0044_orf_289p 


12611 


b 1 Xvl 1 OU0003 IT Oo 


3037 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


b 1 iVl 1 OUOOOJ ir\jl 


3038 


SAU 100793 


5329 


SAUlc0028_orf_52p 


12188 


b 1 IVl 1 U00003 / r 07 


3038 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


bllVlI0U0003 /rOo 


3039 


SAU203001 


5859 


SAU2c0412_orf_15p 


12894 


b 1 JVL 1 UUUUUJ /rOo 


3039 


SAU203007 


5860 


SAU2c0412_orf_10p 


12893 


b E JvllUUUUU3 /rOy 


3040 


SAUl 01592 


5490 


SAUlc0039_orf_37p 


12406 


b 1 M 1 000003 /r 1 0 


3041 


SAU200468 


5781 


SAU2c0429__orf_19p 


12937 


Cl \A \ AAAAAn/^Al 

b 1 JVl 1 0U0003 / OO 1 


3042 


SAU 102502 


5690 


SAUlc0045_orf_273p 


12689 


S1M10000037G01 


3042 




Doyi 


bAU 1 C004D__ori_2 / 4p 


12690 


S1M10000037G02 


3043 


SAUl 00658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000037G03 


3044 


SAU101344 


5426 


SAUlc0044_orf_41p 


12620 


S1M10000037G06 


3045 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1MI0000037G07 


3046 


SAUl 03038 


5757 




#N/A 



-448- 

BNSDOCID: ■!WO_01709SSA2J_> 



wo 01/70955 TABLE lA PCT/USOl/09180 



v»iunc iiaiiiiv 


\..iifnc 

SeqID 




(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


o 1 M I(JUl'0Uj7CilIa 


JU47 


SA U 1 00970 


5365 


SAU 1 c0043_oif_ 1 97p 


12529 


o 1 M 1 UiKJUUi 7Ci 1 U 


^t\AO 

i04o 


SAU 100062 


5225 


SAU 1 c003 5_orf_98p 


12309 


o 1 iVi 1 UUlKiUj 7liUJ 


jU4y 


SAU 1 02059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


o 1 M 1 UUUUU^ /I lUJ 


jUjU 


SAulOOl 14 


5228 


SAU 1 c0043__orf_225p 


12535 


o 1 M 1 UIAJUU3 /tiU^ 


"SAC 1 

3031 


SAU J 00964 


5363 


SAU 1 c0044_orf_86p 


12641 


D 1 ivi 1 UUUUUJ /tiU / 


"2 A<0 

j0j2 


SAU 101571 


5483 


SAU 1 c0044_orf_210p 


12585 


Q 1 M inni Wki7iinfi 
o 1 ivi 1 \j\j\An)j 1 1 luo 


JUjJ 


Oat toaaa'^o 
SAU2U092o 


5798 


SAU2c0365_orf_5p 


12815 


o 1 ivi 1 UUUUUJ /riUV 




O A T Tl AA1 Ai\ 

SAU 100140 


coo e 

5235 


SAU 1 c0032_orf_7p 


12258 


c 1 Kit 1 fw\tfwwti*ri lit 
d 1 Ivl 1 UUUUUJ71 1 1 1 


3055 


O A T T 1 AA^ AO 

SAU 100608 


COAT 

5297 


SAU 1 c0034_orf_69p 


12293 


o 1 IvI 1 UUUOUiJs AIM 


jODd 


O A T f 1 A T •T^C 

SAUiOI275 


5412 


SAU 1 c0044_orf_257p 


12604 


S 1 M J 0000038 A07 


3057 


SAU 1004 14 


5270 


SAU 1 c0022_orf_24p 


12148 


S 1 M I OO00O38A08 


3058 


SAU 102059 


5597 


SAU 1 c0034_oif_5 1 p 


12286 


SIMI 000003 8 A09 


3059 


SAU 1003 07 


5257 


SAU 1 c0036_orf_l 34p 


12313 


S1M10000038AW 


3060 


SAU 100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M1000OO3SA12 


3061 


SAU101799 " ■ 


5539 


SAUl c0032_orf_l9p 


12223 


S1M1000003SB0I 


3062 


SAU101483 


5462 


SAUlc0015_orf_llp 


12124 


SIM 1000003 8B03 


3063 


SAU101360 


5431 


SAU lc0044_orf_109p 


12555 


SIMI 00000381)07 


3064 


SAU 1 02433 


5668 


SAU 1 c0045_orf_37p 


12701 


SIMI 000003 SB08 


3065 


SAU100308 


5258 


SAUlc0036_orf_133p 


12312 


S 1 M J 0000038B09 


3066 


SAU101652 


5503 


SAUIc0042_orf_123p 


12492 


O 1 M 1 UUU00361509 


3066 


SAU 10 1653 


5504 


SAU 1 c0042_orf_ 1 24p 


12493 


o I M 1 UUU003oB 1 2 


3067 


SAU 102764 


5734 


SAU 1 c0044_orf_56p 


12625 


o 1 Ivl 1 UUuOU3oL U 1 


3068 


SAU 101652 


5503 


SAUlc0042__orf_123p 


12492 


b 1 M 1 000003 oC 02 


3069 


SAU200657 


5789 


#N/A 


#N/A 


o 1 M 1 000003 oCOo 


3070 


SAU 10 1320 


5420 


SAUlc00l5_orf_16p 


12128 


b 1 M 1 000003 8C08 


3071 


SAU 102 1 32 


5605 


SAU 1 c0027_orf_ 1 9p 


12177 


SIMI 0000038C 1 0 


3072 


SAU 101346 


5427 


SAU 1 c0044_orf_43p 


12621 


S 1 M 1 OO00O38C 1 0 


3072 


SAU 101 347 


5428 


SAU 1 c0044_orf_44p 


12622 


SIMI 000003 8C 1 1 


3073 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


SIMI 0000038C 1 2 


3074 


SAU101792 


5533 


SAUlc0032_orf_13p 


12217 


SIMI 000003 8 D02 


3075 


SAU 10 1842 


5557 


SAU 1 c0042_orf_9p 


12510 


SIMI 000003 oD03 


3076 


SAU 101653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


S J IVI I U00003 5i>07 


3077 


SAU 101652 


5503 


SAU 1 c0042_orf_ 1 23p 


12492 


SIMI UUUUO J o L^Uo 


jO/s 


SAU101341 


5424 


SAU 1 c0044_orf_3 8p 


12618 


S 1 Ivl 1 UUUUO J oLH/ft 


3078 


SAU30127D 


5892 


SAU3c 1 365_orf_2p 


13103 


S 1 M 1 UUUUUJ oiJKrJ 


•3 A"7A 

3079 


SAU 100887 


5350 


SAU 1 cOO 1 8_orf_ 1 5p 


12138 


o I IVl 1 UUUUUJ 5 1 U 


1 AOA 

JOoU 


SAU 101 653 


5504 


SAU 1 c0042_orf_ 1 24p 


12493 


S 1 M 1 UUUUUjoLI I 1 


1 AO 1 

jUoI 


OATI1Al'?A/\ ' 

SAU101300 


5415 


SAUlc0044_orf_l 13p 


12557 


SIMI UUUUUJoI^ 1 1 


AO 1 


SAU 101365 


5432 


SAUlc0044_orf_l 12p 


12556 


c 1 K>T 1 nnnnn? fin 1 1 
o 1 M J UUUOUJoL^ 1 «: 


3082 


SAU 100752 


5322 


SAU 1 c0043_orf_ 1 83 p 


12524 


SIMI UUUUU J oU I Z 


AO'^ 

3082 


SAU 1 00952 


5358 


SAU 1 c0043_orf_l 82p 


12523 


^ WAX r\(\f\r\f\i c Cfi i 
SlMIUUUUUiotUI 


3083 


SAU101814 


5551 


SAU lc0032__orf_32p 


12237 


c 1 KA 1 f\(\n{\(\i onm 
SIMI UUUUUJ obUJ 


O AO>f 

3084 


SAU 10 1842 


5557 


SAU lc0042_orf_9p 


12510 


S 1 M 1 000003 8 E03 




C Al I*? 000951 


5 fzfo 


SAU-2C03o5_Ori_5p 


1 '>0 1 c 

12815 


S1MI0000038E04 


3086 


SAU101573 


5485 


SAUlc0044__orf_212p 


12587 


S1M10000038E05 


3087 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M1000003SE06 


3088 


SAUI02231 


5614 


SAUlc0043_orCI8p 


12527 


S1M10000038E06 


3088 


SAU102232 


5615 


SAUlc0043_orf_19p 


12530 



-449- 

BNSOOCID: <W0 01709S5A8J.> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 




^^AMA Gam irk 

oene oecjXLi 
(protein) 


Genemarked gene 


full length 
Protein Seq 


S 1 M 1 000003 8E07 


JU07 


CAT I9AA^O^ 

u ZUU3 y J 


57oo 


SAU2c0327_orf^l p 


12784 


S 1 Ml nnono'^RP 1 n 

O t IVX 1 \J\J\/\J\JJ OE» X \J 


"SAQA 


C ATTOAI ceo 
oAU2Ul33o 


5823 


SAU2c0434_orf_5p 


12954 


s 1 M^i oonnn^RPi 9 


SA01 

juyi 


oAU 1 00o3o 


5337 


SAU 1 c003 1_orf_1 2p 


12211 


S 1 M 1 00000*^ 8F 1 
o 1 ivi 1 uuuuu J od 1 ^ 


■SAQI 

ouy 1 


Oat ti aaooa 
oAUi00o3y 


5338 


SAU 1 c003 l_orf_ 1 1 p 


12210 


vJ 1 IVi i UtrUUU3uP U.^ 


'SAQO 


C A T 11 AO 1 t O 

0AUIO21 17 


5603 


SAUl c0027_orf^6p 


12181 


0 1 lYl 1 UUUUU J of Ut- 


QAO'S 


oAU 1 U0yo4 


5363 


SAUl c0044_orf_86p 


12641 


o 1 M 1 \}\J\)\j\)d or U4 


30y3 


bAU 100965 


5364 


SAU 1 c0044_orf_87p 


12642 


o 1 M 1 UI/UUU3 or U5 


3094 


SAU 100964 


5363 


SAU 1 c0044_orf_86p 


12641 


o 1 JM 1 UUUvUJ or UD 


^AO>l 

3Uy4 


0 AT T1 AAA^f 

bAU 100965 


5364 


SAU 1 c0044_orf_87p 


12642 


o 1 ivi 1 uvuuujor uo 


3oyj 


OATT1AI 1 OA 

SAUlOl 189 


5392 


SAUIc0033_orf_25p 


12264 


oiJvilUUUUUjorUo 


3096 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


o 1 ivi i uuuiA/^or uy 


3097 


OAT lOAt 

SAU201666 


5830 


SAU2c0442_orf_l Ip 


12981 


o I IVI 1 uuuuuJor 1 U 


3oyo 


bAUlOl 197 


5393 


SAU 1 c003 5_orf_60p 


12300 . 


o I M 1 UUU003 or 1 1 


3099 


SAU 1 00747 


5320 


SAUlc0044_orf_235p 


12597 


o 1 IVl 1 UUUUUjor 1 Z 


■5 1 AA 

3100 


OAT lOAOAO A 

bAU202039 


5843 


SAU2c0452_orf_20p 


13009 


o 1 M I UUUUU3 oKJ\) 1 


1 1 A1 

3101 


0 ATTIAIO^I 

bAUlUI271 


5411 


SAUlc0037__orf_90p 


12366 


o I Jvl 1 0UU003 o(jU3 


3102 


OATH A A 1 f 0 

SAU 1001 58 


5238 


SAUlc0040_orf_80p 


12443 


o I M 1 000003 o Cj 04 


3103 


SAU10047D 


5276 


SAUlc0036_orf_61p 


12337 


o I M 1 000003 oOOo 


3104 


SAU101189 


5392 


SAUlc0033_orf_25p 


12264 


b 1 IVl 1 UUU0U3 oCjUo 


3105 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


o 1 M 1 OU0003 5ij 1 U 


3 106 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


o 1 JVl i UUUUUJoLt i 1 


310/ 


0 A T T 1 A A ■* '>'^ 

SAU 100 123 


5230 


SAUlc0043_orfll89p 


12526 


o 1 M 1 iaJUU03o\j 1 1 


3107 


SAU 102001 


5586 


SAU 1 c0040_orf_l 02p 


12424 


o 1 jVl 1 UUUUU J oO I J. 


O 1 AO 

3108 


SAUlOl 184 


5391 


SAUlc0035_orf_80p 


12305 


O 1 IVl 1 \J\J\J\3\33 QTVJO 


O 1 AA 

3ioy 


SAUlOl 798 


5538 


SAUlc0032_orf_18p 


12222 


^ 1 ^y^ 1 AA AAA'S CUA*? 
o 1 i\a 1 UUUUU J onU / 


1 t A 

3110 


SAU1017d2 


5522 


SAUlc0040_orf_85p 


12447 


*5 1 Kyf 1 AAAAA^CXJAO 


31 1 1 


SAU 102340 


5647 


SAU 1 c0045_oif_ 1 49p 


12660 


^ 1 \yf 1 AA AAA'S CU 1 1 
0 1 iVi 1 UUUUU J oM. 1 1 


31 12 


SAU 1014^2 


5455 


SAUlc0045_orf_247p 


12684 


Q 1 \>f 1 AAAA A^O A AO 

o i IVl 1 UUUU 03 y A02 


3113 


SAU 100496 


5279 


SAUlc0041_orf_83p 


12484 


o 1 M 1 UUUUU3yAU2 


3113 


SAU301004 


5882 


SAU3cl255_orf_lp 


13079 


o 1 M 1 UUUUUJyAUj 


3114 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


Q t N/f 1 AAAA Al O A A^ 


3114 


SAU100965 


5364 


SAUlc0044_orf_87p 


12642 


Q 1 K/f 1 AAAAA^O A AT 


3115 


SAU100131 


5232 


SAU 1 c0043_orf_l 56p 


12517 


^ 1 \yf 1 AAAAfl^SO A AC 
o 1 iVl 1 UUUUU^yAUo 


3 1 JO 


SAU100522 1 5284 


SAU 1 c0044_orf_249p 


12599 


R 1 \>f 1 A A AAA'S 0 A 1 1 
o 1 JVl 1 Ul/UuUO y/\ 1 1 


311/ 


SAU 1006 13 


5299 


SAUlc0015_orf_14p 


12126 


^1 MHV^AAA'SQ A lO 


Olio 

J 1 lo 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


^ 1 M 1 nOAAA'SQRA':* 


'3 1 1 A 

3 1 ly 


SAU101455 


5456 


SAU 1 c0045_orf_250p 


12686 


^ 1 M 1 on AAA'S ORAO 
o 1 IVi 1 UUUUU J I7DUZ 


11 Id 

3 1 ly 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


^ 1 K>f 1 AA AAA'S OR A A 
O 1 lYl i UUUUVU7DUO 


■2 1 OA 

31z0 


SAU 102350 


5649 


SAUlc0040_orf_36p 


12433 


SIM] OO AOA^ QRO*? 




SAU101869 


55^ 


SAUl c0036_orf_24p 


12321 


S 1 M 1 AA AAA'S OR 1 A 
o 1 IVl 1 UUUUU J zfO 1 Kj 


3 122 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


O 2 IVi I UUUUU J 70 1 Z 


"S 1 0'3 

3123 


SAU301118 


5886 


SAU3cl305_orf_3p 


13086 


S 1 M 1 AOn A A'S OPAil 

kJ 1 IVl i UUUUU J 7^U*f 


3124 


SAU 102252 


5621 


SAUlc0032_orf_48p 


12241 


S1M10000039C06 


3125 


SAU100633 


5301 


QAlllf'AAA'S f\Y^ \Anr\ 


toci c 
12313 


S1M10000039C07 


3126 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000039C08 


3127 


SAU200468 


5781 


SAU2c0429_orf^l9p 


12937 


SIM10000039CG9 


312S 


SAUI00414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000039C10 


3129 


SAU101543 


5473 


3AUlc0037__orf_130p 


12346 



-450- 

BNSOOCID: <WO 0170955A2J_> 
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done 
SeqID 




(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


O J IVl 1 UUUUUj3'V». 1 J 


1 1 "^A 


bAUzUUoD / 


J /©y 


#N/A 


#N/A 


^ 1 K>f 1 nAnAAIOTVtO 


1111 


bAUJ0J4U3 




bAU2c0423_orf_3p 


12913 


Q 1 \;f 1 rkAnnn^ or\AQ 

o 1 M 1 uuuuu3yjjuy 


1 1 10 


C A Y T 1 AOTA/I 

bAU 102zy4 


Do3y 


O A T T ^ AA A A AAA 

SAU 1 c0044_orf_288p 


12610 


Q 1 \A 1 nnfinniO"r\no 
o 1 M I UUUUUjyjJUV 


"2 1 10 


O A 1 1*5 A 1 AO A 

bAU3010oO 


cooc 
55o5 


SAU3c 1 287_orf_l p 


13083 


b 1 M 1 UUUUOjyU 1 U 


3133 


SAU100323 


5261 


SAU 1 c0044_orf_ 1 7 1 p 


12575 


C 1 Kif 1 AAnnm fiXT A 1 

b 1 M 1 uuuuu J y tu I 


3 134 


bAU 102264 


5628 


SAU 1 c0032__orf_^60p 


12250 


b 1 M 1 U0u003y tOo 


3 135 


bAU100412 


5269 


SAU 1 c0029_orf_38p 


12197 


b 1 M I uuuuui y toy 


3136 


C" A T T1 AAAf ^ 

SAU 100056 


5223 


O A T ¥ 4 ^ A A MA ^ •« ^ ^ 

SAU 1 c0044_orf_l 76p 


12577 


S 1 M 1 000003 9E 1 0 


3137 


O A T T 1 A'^O Ail 

SAU 1023 94 


£^£A 

5659 


O A T T 1 A A'^ ^ ^ A « 

SAU 1 c0033_orf_41p 


12271 


SIM 1000003 9E10 


3137 


OAT A 1 1 t O 

SAu301 1 18 


5886 


SAU3c 1 305_orf_3p 


13086 


S1M10000039E11 


3138 


SAU 102473 


5680 


O ATT-4 AAA^ «%A 

SAU 1 c0026_orf_30p 


12173 


SlMl 000003 9F02 


3139 


SAU201571 


5824 


S AU2c0447_orf_l 7p 


12997 


S1M10000039F03 


3140 


SAU102527 


569^ 


SAU 1 c0032_orf_9p 


12260 


SI Ml 000003 9F05 


3141 


SAU100118 


5229 


SAUlc0015_orf_13p 


12125 


SlMl 000003 9F07 


3142 


SAU 102531 


5694" 


SAU 1 c0045_orf,l 86p 


12667 


^ m ^ ^ m AAA A/v^ A.T^A A 

SlMl 0000039F08 


3143 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


SlMl 000003 9F09 


3144 


SAU200157 


5776 


#N/A 


#N/A 


O 1 X >f1 AAA A/\0 rVT? 1 A 

S 1 M 1 000003 9F 1 0 


3145 


O A W T '1 AAA^A 

SAU 100059 


5224 


SAU 1 c0045_orf_l Op 


12652 


b J M I (/UUOOjyr 12 


3146 


SAUI01565 


5480 


SAU 1 c0022_orf_8p 


12151 


CI X yf 1 AA A AA'2 Q/^ AO 

b 1 M 1 UUUUO J y vjUi 


3147 


C ATllAl^f? 

SAU 101653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


C 1 Xvf 1 AAAAA'3 A/^ A/1 

b 1 M 1 UUUUU jyCj04 


3148 


C" A T T 1 A'^O A*^ 

SAU 102292 


5638 


SAU 1 c003 8_orf_ 1 Op 


12368 


C 1 X vT 1 AA AAA'S A^ AT 

b 1 M 1 UU0U03 y O 07 


3149 


SAU 100952 


5358 


SAU 1 c0043_orf_l 82p 


12523 


O 1 Xvf 1 AAAA/\'7 Oy*^ A^ 

SlMl 000003 9G07 


3149 


SAU 101 039 


5373 


SAU 1 c0043_orf_l 8 Ip 


12522 


O 1 X if f AA/VAA^ A/~« 1 f\ 

SlMl 0000039G 1 0 


3150 


SAU101815 


5552 


SAU 1 c0032_orf_33p 


12238 


1 X A 1 AAA AA** AUf A'^ 

SlMl 000003 9H02 


3151 


SAU 102585 


5703 


SAU 1 c0044_orf_289p 


12611 


O 1 Ik if 1 A A A AA*) AT T/\'% 

S 1 M 1 000003 9H02 


3151 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


SlMl 000003 9H03 


3152 


^ A T T « A A^ '4 ^ 

SAU 1003 13 


5259 


SAU 1 c0045_orf_ 1 53 p 


12661 


O 1 X 1 AAAAAO Al Wf\'i 

SlMl 000003 9H03 


3152 


SAU 1003 59 


5264 


SAU 1 c0032_orf_35p 


12239 


1 X ^ 1 A A AAA^ ^VT TA^ 

SlMl 000003 9H03 


3152 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


SlMl 000003 9H04 


3153 


SAU 101 752 


5522 


SAU 1 c0040_orf_85p 


12447 


O 1 X >f 1 AA A AAO AUA^ 

b I M 1 OOUOOjyHOo 


3154 


SAU 102283 


5634 


SAU 1 c0006_orf_lp 


12119 


C 1 Xvl 1 AAAAAICMJAT 

b 1 M 1 U0U00jyH07 


3155 


SAU 100793 


5329 


SAU 1 c0028_orf^52p 


12188 


b 1 ivi 1 uuuuo^yrioy 


3155 


OAT T^AI 

SAU301433 


5895 


S AU3 c 1 420__orf_2p 


13118 


C 1 Xvf 1 AAAA Al OUAO 

b 1 JVl 1 UUUUU J yriUo 


3 J Do 


O A f T 1 A^ A Af\ 

bAU 102440 


5671 


SAU 1 c0045_orf_30p 


12692 


Q 1 \A 1 f\c\f\r\rkAf\ A f\A 
b 1 iVl i UUUUU*f U AU4 


3 157 


O A T T 1 AAA A A 

bAU 100040 


5221 


SAU 1 c0043_orf_2 1 7p 


12533 


C 1 Xvf 1 AAAAA/i A A AC 

b 1 IVl 1 UUUU04UAUD 


3158 


SAU 102671 


5729 


SAU 1 c0024_orf_9p 


12161 


C } \ A I AAAAAil A A (Y7 
b I IM 1 UUU0U4U AU / 


"i t CA 

3 i5y 


c A r r 1 A 1 A'>o 

SAU101028 


5370 


SAU 1 c0043_orf_7p 


12552 


Q 1 \vf 1 AAAAAvl A A AC 

b 1 iVli UUUUU4UAUO 


1 1 /CA 

3 loO 


OAT T>AA1 d 

bAU200157 


5776 


#N/A 


#N/A 


Q 1 Xvf 1 AAAAAAA A 1 A 
b liVl 1 UUUUIMU A 1 U 


3l0l 


OATH AO A'iO 

bAU 103038 


5757 


#N/A 


#N/A 


Q 1 \/f 1 AAAAAdA All 
b 1 IVl 1 UUUUtMrU A 1 1 


3 loz 


OATT1A10A1 

bAUlOloOI 


5541 


#N/A 


#N/A 


Q 1 \A 1 AAAAAA An A 1 
b 1 IVl i UUUUv^UtJO 1 


3 lo3 


O A T 1 1 Al A£.t 

bAU1014ol 


5457 


SAU 1 c0045_orf_234p 


12680 


Q 1 \A 1 A A AA Ad ATJAI 


3 Io4 


C A f T 1 Al 1 AO 

bAU 102 102 


5600 


SAU 1 c0045_orf_340p 


12696 


C 1 Nif 1 AAAAA/1 AlOAT 

b 1 M i 00UU04Uo0 / 


3 loo 


SAU101432 


5448 


SAU 1 c0028_orf_27p 


12184 


S 1 M 1 0000040B 1 1 


J I 


C ATTI Al IQD 
1 vi 170 




C A T T 1 ^A Al < 1 «\ 

o A U I CUU3 j__ori_o 1 p 


IZ3U1 


S1M10000040C03 


3167 


SAU201971 


5841 


SAU2c0455_orf_17p 


13015 


S1M10000040C03 


3167 


SAU301363 


5894 


#N/A 


#N/A 


S1M10000040C04 


3168 


SAU102551 


5698 


SAU 1 c0045_orf_206p 


12672 


S1M10000040C05 


3169 


SAU102534 


5696 


#N/A 


#N/A 
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Clone name 


Clone 
Seqm 




ijrene oeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Se<| 
ID 


S I M 1 0000(MOC06 


1 70 


C A 1 Tl AIO/1'7 

0/VU1U1247 


5405 


SAUlc0043_orf_136p 


12512 


S 1 M 1 000«W)4OPO7 


171 


OAU1U0970 


5365 


SAUJc0043_orf_197p 


12529 




^ 1 /Z 


oAUlOl 197 


5393 


SAUlc0035_orf_60p 


12300 


S 1 M 1 OOflfKUf IP 1 n 

«J 11*1 1 \r\J\ ry/yr'y \/\^ | V,» 


1 7"? 


CAT 1 o 1 


5836 


SAU2c0308_orf_2p 


12769 


SIM] (KMiofunr* 1 n 


117^ 
^ 1 / J 


CAT TOrvi t 1 A 

OAU202174 


5845 


SAU2c0412_orf.3p 


12895 




1 1 71 


CAT A1 t AO 


588S 


#N/A 


#N/A 




1. 17A 


C A T T 1 /M 0£f\ 

oAU 10l5o9 


5566 


SAUlc0036_orf_24p 


12321 


o 1 ivi 1 UwUlrtULIU 1 


3 I/O 


O ATT1 f\% C%f\^ 

SAUl 01806 


5546 


SAUlc0032_orf_25p 


12230 


o J J UUUIKmOLaJ J 


3175 


SAU 101807 


5547 


SAUlc0032_orf.26p 


12231 


o 1 IVI 1 UUUUU4uL/U3 


3176 


SAUl 02200 


5611 


SAUlc0045_orf_I68p 


12665 


b 1 M 1 0(XX)O40DO3 


3176 


SAU 102201 


5612 


SAUlc0045_orf_169p 


12666 


o 1 M I UulKKMUDOo 


3177 


SAU 100633 


5301 


SAUlc0043_orf.l47p 


12515 




3178 


SAU101632 


5499 


SAUlc0039_orfL3p 


12407 


Q 1 \A 1 nrwkAA t/\r\ i « 
o 1 M 1 UUUUIWOD 1 1 


3179 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


^ 1 \A 1 /V)Af WLiALrn 1 
o 1 IVI 1 lAiUlAWUtU 1 


3180 


SAU100916 


5353 


SAUlc0038_orf_71p 


12394 


s 1 M 1 nnfvifLinpf 


3181 


SAUl 01845 


5558 


SAUlc0042_orf.7p 


12506 




3182 


SAU101546 


5475 


SAUlc0037_orf.l33p 


12349 


S 1 M 1 flooniiiopn^ 




SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


s 1 M I nnnnruAPriA 


3 lo4 


SAUl 01545 


5474 


SAUlc0037_orf_132p 


12348 


0 1 IVl 1 UMVr\A>f iltl/ / 




SAU 10 1006 


5367 


SAUlc0028_orf_59p 


12190 


o J iVl 1 UwUUU4Ut.UV 


3 loo 


SAU 102605 


5710 


SAUlc0041_orf_49p 


12470 


^ 1 NjI 1 nnnArLinir i a 

o 1 IVl 1 UUUUlHUt 1 U 


3lo7 


SAU 1007 14 


5312 


SAU 1 c0044_orf_74p 


12635 


o 1 JVI J UUUUlHUb 1 1 


3188 


SAU101226 


5398 


SAUlc0035_orf,2p 


12298 


C I \/f 1 AArW\rt Irtf 1 ^ 


3189 


SAU 102503 


5691 


SAUIc0045_orf.274p 


12690 


^ 1 \A 1 AAAAAJ AL: 1 O 
o 1 IVl 1 UUUVAMUC 1 ^ 


3189 


SAU201380 


5812 


SAU2c0426_orf_llp 


12922 


^ 1 N>r 1 AAAAfVl At.'f \ t 
o 1 IVl 1 UUUUlWUrU 1 


3190 


SAUI01226 


5398 


SAUlc0035_orf_2p 


12298 


o 1 IVl 1 UUUULHUrll^i 


3191 


SAU101614 


5494 


SAUlc0044_orf_9p 


12649 


0 1 ivi 1 UUUvAMUr U J 


3192 


SAUl 01 592 


5490 


SAUlc0039_orf_37p 


12406 




3193 


SAUl 00123 


5230 


SAUl c0043_orf_189p 


12526 


o 1 IVl J uuuui>mjr u** 


3193 


SAUl 02001 


5586 


SAUl c0040_orf_102p 


12424 


9 1 M 1 AnnrwunPAj 

o f ivi I vi/lAy-# Ur lr4 


3 193 


SAU 1 03 159 


5762 


SAU1c0045_orf_204p 


12670 


^ 1 \>f 1 nnnnfkj ACA^ 

O 1 ivi 1 Ul/l/Utr4UrU*4 


3193 


SAU201827 


5837 


SAU2c0449_orf_21p 


13002 


^ 1 M 1 nnnnnj.APA< 
^ 1 M 1 nfinnAjfiii.'AA 


3194 


n A T T 1 AAA** A 

SAU 102232 


5615 


SAUlc0043_orf_19p 


12530 


O J XVI 1 UV/UvV*4UI UO 


3 195 


SAU 100547 


5290 


SAUlc0032_orf_3p 


12240 


o I IVl J UUUUUHUr Uo 


3196 


SAU300713 


5875 


SAU3cll04_orf_lp 


13058 




Sly 7 


SAU101610 


5492 


SAUlc0044_orf_5p 


12629 


S 1 M 1 000004nP 1 T 


3 i vo 


bAU 101752 


5522 


SAUlc0040_orf_85p 


12447 


S 1 M 1 fiftonftanr;n i 

1 IVl i \J\J\J\J\J^\J\J\J 1 


3 199 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S 1 M 1 000004 fjr;n'> 


3-iUU : 


i>AU200561 


5783 ! 


3AU2c0324_orf_3p 


12779 


S 1 M 1 oooft04nr;n'> 


10AA 


SAU301773 


5901 i 


>AU3cl509_orfl2p 


13157 


S 1 M 1 Ooooo4or;n4 


3zUJ I 


:>AU100414 


5270 J 


5AUlc0022_orf,24p 


12148 


s 1 M 1 ooooo4onn7 


3zU2 : 


iAU101543 


5473 i 


5AUlc0037_orf_130p 


12346 


5s 1 M 1 ooooo4nr:nK 


32U3 : 


SAU 101 752 


5522 < 


5AUlc0040_orf_85p 


12447 


S1M10000040GI2 


3204 J 


>AU101421 


5446 S 


*j 1 cv/u*»z__ori^ J j op 


12498 


S1M10000040H02 


3205 5 


iAU 100773 


5326 S 


>AUlc0038_orf_39p 


12377 


S1M)0000040H03 


3206 5 


>AU 100414 


5270 S 


>AUlc0022_orf_24p 


12148 


SIM10000040H04 


3207 S 


>AU200914 


5796 5 


>AU2c0373_orf_2p 


12837 


S1M10000040H05 


3208 S 


iAUlOHOO 


5444 S 


;AUlc0036_orf.35p 


12326 
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Olone name 


SeqID 


irainodec] jLiOCus 


iirene aequi 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


b 1 M 1 0000040H07 


3209 


bAU 100921 


5355 


SAU 1 c003 8_orf,76p 


12396 


S 1 M 1 0000040H 1 0 


3210 


OAT l'^A'>AO A 

bAU202039 


5843 


SAU2c0452_orf_20p 


13009 


O 1 X A t AAA An 4 1 A AO 

o 1 M 1 000004 1 A03 


321 1 


C A T T 1 AOAC >l 

bAU 102034 


5596 


SAU 1 c003 9_orf_74p 


12417 


C 1 X >C t AAAAA/I 1 D AO 

o 1 M J 000004 1 BU2 


3212 


C A T T 1 A 1 

bAU10iD92 


5490 


SAU 1 c003 9_ori^3 7p 


12406 


O 1 X jl 1 AAAAAil 1 n A') 

S 1 M 1 000004 1 B03 


3213 


o A T T 1 A 1 jmn 

SAUl 01592 


5490 


SAU 1 c003 9_orf_3 7p 


12406 


S 1 M 1 000004 1 BOS 


3214 


SAU101798 


5538 


SAU 1 c0032_orf_l 8p 


12222 


S I M 1 000004 1 B06 


3215 


OAT lOrtl 

SAU301620 


5899 


SAU3cl 478_orf_2p 


13140 


S1M10000041B07 


3216 


SAUl 01 145 


5384 


SAU 1 c003 5_orf_43p 


12299 


S1M10000041B12 


3217 


SAUl 02725 


5733 


SAUl c0036_orf_68p 


12338 


SI Ml 000004 1C08 


3218 


SAUl 02607 


5712 


SAU 1 c004 l_orf_5 1 p 


12472 


S1M10000041C08 


3218 


SAU102944 


5749 


SAU 1 c004 l_orf_47p 


12468 


S1M10000041C10 


3219 


SAUl 01 784 


5530 


SAUl c0037_orf_46p 


12355 


S1M10000041C11 


3220 


SAU101570 


5482 


SAU 1 c0044_orf_209p 


12584 


SIM10000041D06 


3221 


SAUl 01 777 


5527 


SAU 1 c0037_orf_39p 


12352 


SIM 10000041 D07 


3222 


SAU102639 


5724 


- -#N/A 


#N/A 


S1M10000041D08 


3223 


SAU200030 


5772 


SAU2c0282_orfl3p 


12745 


SIMI0000041D10 


3224 


SAUl 01 573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


SIM 1000004 ID12 


3225 


SAUl 02658 


5726 


SAU lc0045_orf_12 Ip 


12654 


S 1 M 1 000004 1 E03 


3226 


SAU101573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


S 1 N 1 1 000004 1 EOo 


3227 


SAUl 01 996 


5584 


SAU I c0040_orf_99p 


12456 


S 1 M 1 000004 1 E09 


3228 


O A T /\ 'ft ^ 

SAU201236 


5808 


S AU2c0409_orfll Op 


12891 


SIMI0000041EI2 


3229 


SAUl 00952 


5358 


SAU 1 c0043_orf_l 82p 


12523 


SIM10OO0O4IF03 


3230 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


SIM 1000004 IF03 


3230 


SAUl 01 572 


5484 


SAUlc0044_orf_2l Ip 


.12586 


S1MI0000041F1 1 


3231 


SAUl 02 117 


5603 


SAU 1 c0027_orf_6p 


12181 


SIMI0OOO04IF12 


3232 


SAU102480 


5684 


SAUl c0039_orf_l OOp 


12404 


SIMI0OOOa4IF12 


3232 


SAUl 02481 


5685 


SAU 1 c003 9_orf_99p 


12422 


SIMI000004IG01 


3233 


SAUl 00532 


5287 


SAU 1 c0044_orf_l 98p 


12580 


S1M1000OO41G06 


3234 


SAUl 02345 


5648 


SAU Ic0045_orf_l25p 


12655 


SIM 1000004 IGOS 


3235 


SAUl 01 546 


5475 


SAU 1 c0037_orf.l 33p 


12349 


SIM 1000004 IG 10 


3236 


SAUl 00866 


5344 


SAU 1 c0044_orf_l OOp 


12553 


SIM1000004IG1 1 


3237 


SAU101802 


5542 


SAU 1 c0032_orf_22p 


12227 


SIM 10000041 HOI 


3238 


SAU101198 


5394 


SAU 1 c003 5_orf_6 1 p 


12301 


S 1 M 1 000004 1 H04 


3239 


SAUl 00497 


5280 


SAUl cOOl 8_orf_3p 


12140 


S1M10000041H05 


3240 


SAUl 00242 


5246 


SAUlc0036_orf_5p 


12336 


O 1 X t A A A/1 A \ 1 IJ A*) 

S 1 M 1 000004 1 H07 


3241 


O A 1 ft ft ft O 

SAUl 02486 


5687 


SAU 1 c0039_orf_93p 


12420 


O I X ff 1 A A#\J\/1 • ■ 1 ■ 

S 1 M 1 000004 1 H07 


3241 


SAUl 02487 


5688 


SAU 1 c0039_orf_92p 


12419 


O 1 X 4 1 AAAAA lit t AO 

S 1 M 1 000004 1 H08 


3242 


SAU301 133 


5887 


SAU3cl311__orf_3p 


13087 


O 1 X jT 1 AAAAA..1 1 LJ AA 

S 1 M 1 000004 1 H09 


3243 


SAUl 03 169 


5763 


SAU I c0045_orf_230p 


12678 


O 1 K vr 1 AA AAA^ 1 A f\A 

b 1 M 1 000004 2 A04 


3244 


SAU20I236 


5808 


S AU2c0409_orf_ 1 Op 


12891 


SIM! 0000042A0:> 


3245 


SAUl 02433 


5668 


SAU 1 c0045_orf_37p 


12701 


O 1 X jf 1 AAAAA j< 1 A 

b 1 M 1 000004 2 AOo 


3246 


SAU 1 02578 


5701 


SAU 1 c003 9_orf_6 1 p 


12411 


S 1 M 1 0000042A07 


3247 


SAUl 00633 


5301 


SAU I c0043_orf_147p 


12515 


O 1 IVI 1 UUvUU*IZr\U3' 




oAU JUI^VD 


D4o7 


bAU 1 c0037__ori_o5p 


12360 


SlMI0000042An 


3249 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


SI Ml 0000042 A 12 


3250 


SAU101632 


5499 


SAUlc0039_orf.3p 


12407 


S1M10000042B02 


3251 


SAU202736 


5851 


SAU2c0426_orf.7p 


12927 


SIMI0000042B03 


3252 


SAU101907 


5574 


SAUlc0040_orfl79p 


12442 
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done naine 


Clone 
SeqID 


i^ainooec] i-iOClis 


Gene SeqID 


Genemarked gene 


full length 

ORF 
ProteiA Seq 

n> 






C A f T 1 A t ^ O 

5)AU 101652 


5503 


SAUlc0042_orf^l23p 


12492 


SIM! O0fl004'>RO7 


JZ34 


5>AU10l343 


5425 


SAUlc0044_orf_40p 


12619 






oAU 100443 


5274 


SAUlc0036_orf_55p 


12333 


S 1 K/f 1 0000047ROQ 


32DO 


2>AU101802 


5542 


SAUlc0032_orf_22p 


12227 


o 1 IVl 1 UUUUU*fZlJ I u 


3237 


SAUIOOMI 


5236 


SAUlc0032_orf_8p 


1 12259 


o 1 IVl 1 UUUUU4^£5 1 U 


3257 


SAU102527 


5693 


SAUlc0032_orf_9p 


12260 


o 1 JYl J UUUUu4iii3 1 1 


3258 


SAU101815 


5552 


SAUlc0032_orf,33p 


12238 


o 1 JVl 1 UUUUU4213 1 2 


3259 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


CI X if 1 AAAAAil 


3260 


SAU100617 


5300 


SAUlc0035_orf_102p 


12295 


o 1 M 1 0000042C06 


3261 


SAU 102032 


5591 


SAUlc0029_orf_47p 


12198 


C 1 Kif 1 AAAAAyl*^/^! f\ 


3262 


SAUl 01495 


5467 


SAUlc0037_orf_65p 


12360 


c>lMl0000042Cl 1 


3263 


SAU 103037 


5756 


SAUlc0044_oi^_303p 


12613 


o 1 M 1 0000042004 


3264 


SAU101571 


5483 


SAUlc0044_orf_21 Op 


12585 


lb 1 M 1 0000042D07 


3265 


SAU 101 632 


5499 


SAUlc0039_orf_3p 


12407 


C 1 X if 1 A A A A A A r\ t A 

b I M 1 0000042D 1 0 


3266 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


CI Xif t AAAAA>I01*X1 1 

O1M10000042LI1 1 


3267 


SAUl 02663 


5727 


SAUlc0024_orf_2p 


12158 


C 1 K >f 1 AAAAAyl'^r?A^ 

o 1 M 1 OO00U42h.03 


3268 


SAUl 01495 


5467 


SAUlc0037_orf_65p 


12360 


C 1 X>f 1 AAAAA/1 "^CA/I 

o 1 Ivl 1 00UUU42t0o 


3269 


SAU 102433 


5668 


SAUlc0045_orf_37p 


12701 


C 1 Xif 1 AAAAA/t'^CAO 


3270 


SAU 103 198 


5766 


#N/A 


#N/A 


C 1 Xyf 1 AAAAA/nCAl 

o I IVI 1 UUuUU4zr U I 

C 1 Xyf 1 AAAAA/IOtTA'l 


3271 


SAUI02117 


5603 


SAUlc0027_orf_6p 


12181 


J> 1 IVl 1 uVvUV^Zr 02 
Q 1 \A 1 AnnnA/toun^ 


3272 


SAU101891 


5571 


SAUlc0034_orfl30p 


12281 


0 1 lYl 1 UUUUU4zr 0 J 
^ 1 \>f 1 AAAAA/f ICAiC 


3273 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


o 1 JVl 1 UUUU042r0o 

^ 1 \/f 1 A AAA A/1 or AO 


3274 


SAU100773 


5326 


SAUlc0038_orf_39p 


12377 


o 1 IVl 1 UUUUU42r Oo 
Q 1 V/T 1 nn A A A/f CA A 


3275 


SAUl 00162 


5239 


SAUlc0044_orf_206p 


12583 


o i IVI 1 UUUUU42rOy 

Q 1 \A 1 AA AAAif ')1?An 


3276 


SAU100246 


5247 


SAUlc0042__orf_130p 


12496 


o I IVl 1 OU0UO42r 09 

Q 1 \A 1 AAAAA/IOl?! A 


3276 


SAU300998 


5881 


SAU3cl253_orf_3p 


13077 


oliVllUU00U42r 10 

Q 1 X/f 1 AAAAA/I "IT?! 1 


3277 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


o IIVI 1 UUuUU42r J 1 


3278 


SAUI01653 


5504 


SAU 1 c0042_orf_124p 


12493 


C 1 \A t AAAAA>1 '^/~» Ai 

o 1 XVI 1 OOUU042GO 1 


3279 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


o 1 m 1 0000042003 


3280 


SAU101220 


5396 


SAUlc0044_orf_94p 


12645 


^1 Xjf 1 AAAAA/IO/^AO 

o i IVl J UUUUU4^O0i> 


3281 


SAU 101 907 


5574 


SAUlc0040_orf_79p 


12442 


Q 1 XiT 1 A AAA A/1 0/^ AO 

o 1 JVl 1 OOOUU42<jtOy 


3282 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


o 1 iVl 1 \}\J\){)\j**Z\j 1 2 


3283 


SAUl 00521 


5283 


SAUlc0044_orf_250p 


12600 




3284 


SAU10I491 


5464 


SAUlc0025_orf_20p 


12165 


o 1 XVI 1 UUUUU4ZrlO / 


3285 


SAU100433 


5272 


SAUl c0040_orf_87p 


12449 


S 1 M 1 O00rtft4OM 1 1 

Sk 1 M 1 nnnnnj^i A AO 


3286 


SAU 101632 


5499 


SAUlc0039_orf_3p 


12407 


0 1 ivi J UUUUU'f j/VUZ 


3287 


SAU203001 


5859 


SAU2c0412_orf_15p 


12894 


1 M I 000004"? A 


3288 


SAUl 01 400 


5444 J 


3AUlc0036_orf_35p 


12326 


^ 1 \4 1 oonfln4i A Ail 


3289 


SAU200088 


5775 ; 


5AU2c0159_orf_lp 


12724 




3290 1 


SAU 1 00077 


5226 < 


SAUlc0043_orf_178p 


12520 


o 1 ivi i UUUUU*t J AU / 


3291 J 


5AU101752 


5522 J 


SAUlc0040_orfL85p 


12447 


^ 1 Ml 000004*) A n» 


3292 I 


j)AU101543 


5473 J 


5AUlc0037_orf_130p 


12346 


O 1 JYl I UyUUv43/\ I u 


3293 i 


^AIJ100S65 


5343 t 


5AUlc0044_orf^99p 


12648 


S1M10000043AI1 


3294 1 


SAU 100865 




>/\.u I cuu44_ort_y9p 


12648 


S1M10000043A12 


3295 5 


5AU 100887 


5350 i 


>AUlc0018_orf_15p 


12138 


S1M10000043B01 


3296 5 


5AU 102059 


5597 < 


>AUIc0034_orf_51p 


12286 


S1M10000043B02 


3297 5 


>AU 100059 


5224 S 


>AUlc0045_orf_10p 


12652 


SlMia000043B07 


3298 5 


5AU101922 


5578 S 


»AUlc0040_orfl66p 


12438 
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ID 


b I M 1 00000431307 


3298 


OAT TOAAO AC 

bAU200345 


5779 


S AU2c0292_orf_3 p 


12751 


o 1 M 1 0000043B0o 


3299 


OATH A At t «4 

SAU100313 


5259 


SAU 1 c0045_orf_l D3p 


12661 


b 1 M 1 0000043 J308 


3299 


SAU 100359 


5264 


SAU 1 c0032_orf_3Dp 


12239 


olMI 0000043 £>0o 


3299 


OAT AA*^ AT 

SAU200297 


5778 


OAT T'^_/\'%TA ^ r* 

SAU2c0274_orf_2p 


12739 


S 1 M 1 0000043B09 


3300 


SAU 1 00521 


5283 


SAU 1 c0044_orf_250p 


12600 


SlMiOOO0043BI0 


3301 


SAU 100436 


5273 


SAU I c0023_ori^20p 


12154 


b 1 M 1 OO00043B 1 2 


3302 


SAU 102 142 


5606 


SAU 1 c004 1 _orf_ 1 3p 


12457 


S 1 Ml 0000043 C02 


3303 


SAU101777 


5527 


SAU 1 c0037_orf_39p 


12352 


S 1 M 1 0000043C07 


3304 


SAU 10 1784 


5530 


SAU 1 c0037_orf46p 


12355 


S1M10000043C11 


3305 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


S1M10000043C12 


3306 


SAU102059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


S1M10000043D01 


3307 


SAUl 00866 


5344 


SAU 1 c0044_orf_l OOp 


12553 


S1M10000043D02 


3308 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000043D04 


3309 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000043D10 


3310 - 


SAU 102631 


-5721- - 


SAUlc0045_orf_94p - 


12712 


S1M10000043D12 


3311 


SAU100496 


5279 


SAUl c0041_orf_83p 


12484 


S 1 M 1 0000043D 1 2 


3311 


SAU301004 


5882 


SAU3cl255_ori^lp 


13079 


S1M10000043E02 


3312 


SAU100793 


5329 


SAUlc0028_orf_52p 


12188 


S 1 M 1 0000043E02 


3312 


SAU301433 


5895 


S AU3 c 1 42 0__orf_2p 


13118 


O 1 X X 1 A A A/\/\ jl O A"* 

S 1 M 1 0000043E03 


3313 


SAUl 02032 


5591 


SAU 1 c0029__orf_47p 


12198 


S 1 M 1 0000043E05 


3314 


SAU 102067 


5598 


SAU 1 c0034_orf_54p 


12287 


O 1 X jf 1 AAAAA>I "5 T? A** 

S 1 M 1 0000043 E07 


3315 


r** A T T 1 #\/% 'ft ■ ^ 

SAU102117 


5603 


SAU 1 c0027__orf_6p 


12181 


S 1 M 1 0000043 E08 


3316 


SAU101344 


5426 


SAU 1 c0044__oif_4 1 p 


12620 


S1M10000043E10 


3317 


SAU100186 


5242 


SAUlc0036_orf_19p 


12317 


S1M10000043EI1 


3318 


SAUl 02498 


5689 


SAU 1 c0045_orf_270p 


12688 


SIM10000043E11 


3318 


SAU201381 


5813 


S AU2c0426_orf_ 1 6p 


12923 


S1M10000043E12 


3319 


SAUl 01 752 


5522 


SAU 1 c0040_oif_85p 


12447 


S1M10000043F01 


3320 


SAUl 01 797 


5537 


SAU 1 c0032_orfll 7p 


12221 


S1M10000043F01 


3320 


SAU101798 


5538 


SAU 1 c0032_orf_l 8p 


12222 


S1M10000043F05 


3321 


SAU101543 


5473 


SAU 1 c003 7_orf_l 3 Op 


12346 


S I M 1 0000043F07 


3322 


SAU 102447 


5672 


SAU 1 c0045_orf_24p 


12685 


S 1 M 1 0000043 F07 


3322 


SAU 102448 


5673 


SAU 1 c0045_orf_23p 


12681 


S I M 1 0000043 F08 


3323 


SAU101344 


5426 


SAU 1 c0044_orf_4 1 p 


12620 


Si Ml 0000043 F09 


3324 


SAU 101 801 


5541 


#N/A 


#N/A 


C" 1 XjTI AAAAA>I^/^A f 

b 1 M 1 0000043 GO 1 


3325 


SAU 100059 


5224 


SAU I c0045_orf_l Op 


12652 


O 1 X >f f AAAAAil "y t^f\A 

b 1 M 1 0000043004 


3326 


SAU 102423 


5667 


SAU 1 c0030_orf_23p 


12208 


b IM 1 (JuOU043(j05 


3327 


SAU 102602 


5708 


SAU 1 c0032_orf_5p 


12249 


S 1 M 1 0000043G09 


3328 


SAU 102585 


5703 


SAU 1 c0044_orf_289p 


12611 


O 1 X>f 1 AAAAAjI ^/^AA 

b 1 M 1 0000043 Cj09 


3328 


OAT T^/V-t 

SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


CI X iff 1 AAAAAil ^ 1 A 

S 1 Ml U000043U 1 0 


3329 


SAU 1001 58 


5238 


SAU 1 c0040_orf_80p 


12443 


O 1 X jf 1 AAAAA/1 O T_TA t 

b 1 M 1 U000043 HO 1 


3330 


SAUl 01797 


5537 


SAU 1 c0032_orf_17p 


12221 


O 1 X jTI AAAAA>l')tJTA1 

b 1 M 1 0000043 HO 1 


3330 


SAU 101 798 


5538 


SAUlc0032_orf_18p 


12222 


CI X jT 1 AA AA Ail r) Tim 

b 1 M 1 0000043H03 


3331 


SAU 101 803 


5543 


SAU 1 c0032_orf_23p 


12228 


o 1 ivi 1 \j jn.V/j 


^JJ 1 


Q AT Tl AISHA 
oAU IUIoU4 




JiVT/A ""' 

*FIM/A 




S1M10000043H04 


3332 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000043H04 


3332 


SAU101549 


5476 


SAUlc0043_orf_64p 


12549 


S1M;C000043H04 


3332 


SAU101576 


5488 


SAUlc0044_orf_105p 


12554 


S1M10000043H05 


3333 


SAU200058 


5773 


SAU2c0134_orf_lp 


12719 
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Clone name 


Clone 
SeqID 


PsthoSeq Locus 


(protein) 


Genemsrked gene 
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ORF 
Protein Seq 
ID 


SIMI0000043H05 


3333 


SAU2000SQ 


J / /H 


oAUzCUI34__ori 3p 


12720 


SIM10000043H06 


3334 


SAU107417 




oA u J cuy 3 o__ori_ 1 7p 


12204 


S1M10000043H06 


3334 




J ID 1 


#N/A 


#N/A 


S1M10000043H09 


3335 


SAU109QS0 


jy l** 


OAU3C1D1 2_on_ 1 2 p 


13160 


S1M10000043H10 


3336 


SAUl 01074 




oAU 1 CUU4 j_ori_yup 


12711 


S1M10000043H1 1 


3337 


Q AT r 101 007 


/4 


oAU 1 c0040_orf_79p 


12442 


SI Ml 0000044 A02 


3338 


SAT flOTOO? 




oAu 1 c0028_ori_9p 


12192 


S 1 M 1 0000044 A06 




SAT 1101777 


3jz/ 


C A T T 1 <»AAT7 *>rk 

o A U 1 cOU3 7__orf__3 9p 


12352 


S 1 M 1 0000044 A 0^^ 




SATT101 17^ 
o/\vJ lull / J 




SAU 1 c003 l_orf_lp 


12213 


SI Ml 0000044 A OQ 








b AU 1 c003 8_orf_l Op 


12368 


S 1 Ml 0000044 All 


'XIAO 




CTAO 

j70o 


SAU 1 c0032_orf_5p 


12249 


S1M10000044A 19 






5532 


SAU 1 c0032_orf_l 2p 


12216 


S I M 1 0000044 RO 1 


'?'?44 


SAT 71 077/5)8 


C£'3A 


SAU 1 c0032_orf_63p 


12252 


S 1 M 1 0000044P109 


'?'?4*; 


Q AT T1 ni O/^fi 


5581 


SAU 1 c0028_orf^43p 


12187 


SI Ml 0000044 Rn^ 




o/vuiuuoyu 


5309 


#N/A 


#N/A 


S 1 M 1 000n044'R0#> 


1*^47 




5290 


SAUl c0032_orf_3p 


12240 


S 1 M 1 0000044ROf^ 


"^147 
J J** / 




5740 


SAU 1 c0032_orf_4p 


12242 


S 1 M 1 0000044ROR 




SATTini 7^7 


5522 


SAU 1 c0040_orf_85p 


12447 


S I M 1 0000044B 1 1 




SATTIOI ^7"^ 


5485 


SAU 1 c0044__orf^2 1 2p 


12587 


S 1 M 1 0O0n044f% 1 9 




Q A T nni 1 QT 
^:>/vUZUl ly / 


5806 


SAU2c0429_orf_2p 


12938 


S 1 M 1 0000044 r04 


J J J J 




5534 


SAUlc0032_orf_14p 


12218 


S 1 M 1 0000044C06 


l'?S7 


CAT Tl A1 Al/f 


5494 


SAU 1 c0044_orf_9p 


12649 


SIM! 0000044C07 






5363 


SAU 1 c0044_orf_86p 


12641 


SIM10000044C07 






5364 


SAU 1 c0044_orf_87p 


12642 


S 1 M 1 0000044C08 


'?'^S4 


^ A T 1 1 A90A0 


5743 


SAUlc0036_orf_16p 


12315 


S 1 M 1 0000044C 11 




Q AiTinnoi 


5534 


SAU 1 c0032_orf_l 4p 


12218 


S 1 M 1 OOO0044C 1 7 




Q A T T I A'^'^OA 

oAU 1 UZZok) 


5632 


SAU 1 c0038__orf_3p 


12378 


S 1 M 1 0000044DO 1 


^jj / 


CAT Tl AAS/I/^ 


5289 


SAU 1 c0032_orf_2p 


12235 


S 1 M 1 0O00044r)0 1 




Q AT Tl AOCfiA 


5739 


SAUlc0032_orflp 


12224 


S 1 M 1 0000044 n04 


JO 




5534 


SAU 1 c0032_orf_ 1 4p 


12218 


S 1 M 1 0000044006 




Q A T n A 1 1 AA 


5415 


SAUlc0044_orf_l 13p 


12557 


S 1 M 1 0000044 r)0<=i 




OA I 11 Al'JilC 


5432 


SAU 1 c0044_orf_ 1 1 2p 


12556 


S 1 M 1 0000044nOR 




Q AT Tl AOTTA 


5631 


SAU 1 c0032_orf_65p 


12253 


S 1 M 1 0000044D09 


3361 


SATTinnin 


5232 


SAU 1 c0043_orf_156p 


12517 


S 1 M 1 0000044D 1 0 


JJKJ^ 


C Al T7m lO"? 


5806 


SAU2c0429__orf_2p 


12938 


S1M10000044D11 


3363 


SAI 1101 S71 


5483 


SAU 1 c0044__orf_2 1 Op 


12585 


S1M10000044DI2 


3354 


SAT T 1079^1 


3oI4 


SAU I c0043_orf_l Sp 


12527 


S1M10000044D12 


3364 


SAT T1099'19 


5615 


SAUl c0043_orf^l9p 


12530 


S1M10000044EOI 


3365 


SAT 1101171 


CA^ « 

5435 


SAU 1 c0033_orf_7p 


12275 


S1M10000044E02 


3366 


SAT71097R1 


Do34 


SAU 1 c0006_orf_lp 


12119 


S1M10000044E06 




SAT 1901 S71 


5824 


S AU2c0447__orf_l 7p 


12997 


S1M10000044E07 




S AT T'^AI fi90 


5902 


S AU3 c 1 5 1 5_orf_7p 


13162 


S IM 10000044E09 


3369 


SAT flO]190 


5420 


SAU 1 cOO 1 5_orf_ 1 6p 


12128 


S1M10000044E10 


3370 


SAU100497 


5280 


SAUlcOOlS orf 3n 




S1M10000044E11 


3371 


SAU101270 


5410 


SAUlc0037_orf_89p 


12365 


S1M10000044F02 


3372 


SAU101632 


5499 J 


SAUlc0039_orfl3p 


12407 


S1M10000044FO6 


3373 . 


SAU101756 


5524 ! 


5AUlc0040_orf_82p 


12445 


S1M10000044F08 


3374 : 


SAU101262 


5406 


3AUlc0042_ortlll3p 


12488 
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SeqSO 




(protein) 
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Protein Seq 
ID 


C 1 X if 1 AO ArVA/1 /I 1 A 




O A T T 1 A 1 A AO 

bAU 101092 


5381 


SAU 1 c0028_orf_9p 


12192 


C 1 X if t AAAAAyf il C 1 A 

o 1 M 1 UUU0044r 1 U 


Ills. 


OAT TOA'^OOO 

bAlJ202oo2 


5855 


SAU2c03 8 1 _orf_3p 


12848 


C 1 X >f 1 A A AAA/1 A A*^ 

o 1 M 1 UUUUU440UZ 


o37o 


O A T T 1 A'^A1 1 

bAU 102933 


5744 


SAUl c0039_orf_62p 


12412 


Cl X >f 1 AAAA A>l A /^f\< 

b 1 M 1 UUUUU44UUJ 


Jj77 


bAU 101242 


5404 


O A T T 1 ^t\/\ A A ^ C « D 

SAU 1 c0044_orf_ 1 8p 


12578 


C 1 X ir 1 AAAA A>l A ^ AO 


3378 


O A r T 1 A'\^/\ * 

SAU 102601 


5707 


SAU 1 c004 l_orf_46p 


12467 


C 1 X >r 1 AAAAA^ A/^no 

o 1 M 1 000004400© 


3375 


SAU 1 02606 


571 1 


SAU 1 c004 1_orf_DOp 


I247I 


C 1 X vT 1 AAAAAyl j1 O 1 A 

o 1 M 1 0OU0U44CJ 1 0 


3379 


SAU 101 092 


5381 


SAU 1 c0028__orf_9p 


12192 


C 1 X >r 1 AAAAri/t >l O 1 A 

D i M 1 UU00044CJ J 0 


3379 


Oat toaoooo 

SAU202882 


5855 


OAT ^/X** O 1 e o 

SAU2c03S l_orf_3p 


12848 


S 1 M 1 0000044G 1 1 


3380 


SAU! 01 546 


5475 


SAU 1 c0037_orf_l 33p 


12349 


S 1 M 1 0000044H06 


3381 


SAU 100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S1M10000044H06 


3381 


SAU 100965 


5364 


SAU 1 c0044_orf_87p 


12642 


S1M10000044H07 


3382 


SAU 100595 


5294 


SAU 1 c0043_orf_62p 


12547 


S1M10000044H08 


3383 


SAU101543 


5473 


SAU 1 c003 7_orf_ 1 30p 


12346 


S1M10000044H09 


3384 


SAU100886 


5349 


SAU 1 cOO 1 8_orf_l 6p 


12139 


S1M10000044H09 


3384 


SAU 100887 - 


5350 


SAU 1 cOOl 8_orf_l 5p 


12138 


S1M10000044H10 


3385 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000044HM 


3386 


SAU 102578 


5701 


SAUl c0039_orf_61 p 


12411 


S 1 M 1 0000045 A02 


3387 


SAU 100866 


5344 


SAU 1 c0044_orf_l OOp 


12553 


S 1 M 1 0000045A0o 


3388 


SAU 102602 


5708 


SAU 1 c0032_orf_5p 


12249 


b 1 M 1 0000045 A07 


3389 


O A T T 1 A^^ ^A 

SAU 1023 78 


5653 


SAU 1 c004 0_orf_6 1 p 


12437 


S 1 M 1 0000045 AOS 


3390 


SAU 102336 


5646 


SAU 1 c0045_orf_146p 


12659 


C 1 X>ri AAAAAVl C A 1 

b 1 M 1 0U00045 A 1 2 


11 Al 

3391 


OAT lOA 1 "T^tf 

S AU20 1 765 


5833 


SAU2c0309_orf_5p 


12770 


S 1 M 1 0000045B0 1 


3392 


SAU! 01 791 


5532 


SAU 1 c0032_orf_12p 


12216 


S I M 1 0000045B02 


3393 


A T f * AA^ ^ ^ 

SAU 1 00546 


5289 


SAUl c0032_orf_2p 


12235 


S 1 M 1 0000045 B03 


3394 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S 1 M 1 0000045B07 


3395 


SAU101803 


5543 


SAU 1 c0032_orf_23p 


12228 


S1M10000045B10 


3396 


SAU200468 


5781 


SAU2c0429_orf_l 9p 


12937 


S1M10000045B11 


3397 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


SIM10000045B12 


3398 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S 1 M 1 0000045C02 


3399 


SAU 100690 


5309 


#N/A 


#N/A 


S 1 M 1 0000045C03 


3400 


SAU 100887 


5350 


SAU 1 cOO 1 8_orf_l 5p 


12138 


b 1 M 1 0000045C04 


3401 


SAU 102286 


5636 


SAU 1 c0038_orf_6p 


12393 


C 1 X if 1 A AAA A>l Sf^f\A 

o 1 M 1 0000043C04 


3401 


SAU 102287 


5637 


SAU 1 c003 8_orf_7p 


12398 


C 1 X>r 1 AAAAA/I </^AC 

o 1 M 1 UU0UU4DC03 


3402 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


o J ivl 1 0U00045C07 


3403 


SAU 10 1573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


o 1 M 1 UUU004 j\_/Oy 


3404 


OA TflAl^j<A 

SAU 101 744 


5520 


<^ A T T ^ A A'^ ^ ^ A A 

SAU 1 c003 7__orf_94p 


12367 


C 1 X>f 1 AAAAA/1 </^AO 


3404 


C A TT1AA1f\l 

SAU300i91 


5868 


SAU3c0672_orf^lp 


13037 


C 1 X X 1 AAAA A/l <T^A 1 

b 1 M 1 0U0004DU0 1 


3405 


O A T T 1 /\ 1 

SAU 101 893 


5572 


SAU I c0034_orf_32p 


12282 


Q 1 KA 1 nnnn Ail ^r\A'2 
o 1 M 1 UUU0U4 jUUJ 


3405 


O A T 1 1 A 1 .enrv 

SAU 101599 


5491 


r^AYlV AAA1 ^ ^ 

SAU 1 c004 l_orf_5p 


12478 


o J JVL 1 U0U0043 JJU7 


1 >i A"T 

3407 


SAU 101 491 


5464 


A A V T 1 AAA f ^ A A 

SAU 1 c0025_orf_20p 


12165 


O 1 X >l 1 AAAAA/I CT*\AO 

o 1 M 1 0000045D06 


3408 


SAU 1021 17 


5603 


SAU 1 c0027_orf_6p 


12181 


L> 1 M 1 U0U004DLIUV 


3409 


SAU 101572 


5484 


SAUlc0044_orf_21 Ip 


12586 


o 1 M 1 UU0004DL; 1 0 


3410 


O A T T1 t\f\€> ^ £ 

SAU 1 00866 


5344 


SAU 1 c0044_orf_l OOp 


12553 


SI IVf 1000004 501 1 


'^41 1 


^ AT riniiiQ'7 


j4oD 


CAri1/«AAO< Almoin 

b/vu 1 cuuzj__ori_^zip 




S1M10000045D11 


3411 


SAU101493 


5466 


SAUlc0025_orf_22p 


12167 


S1M10000045D12 


3412 


SAUl 01800 


5540 


SAUlc0032_orf.20p 


12225 


S1M10000045D12 


3412 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000045E04 


3413 


SAU102132 


5605 


SAUlc0027_oriL19p 


12177 
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Seqm 


irainooeq i^ocus 


oene SeqlD 
(protein) 


Genemarked gene 


full length 

Protein Seq 
ID 


o 1 IVi J UVVU\)**jCAJD 


a414 


SAU 101491 


5464 


SAU 1 c0025_orf_20p 


12165 


o I IVi 1 UUUUU43llUo 


:>41D 


OAT T^/\1 'Vf^ 

SAU201752 


5832 


SAU2c0436_orf_ 1 9p 


12963 


^ 1 A/f 1 (\C\r\f\f\A <T7 AO 


1A1£. 

J41o 


SAU 101 794 


5535 


#N/A 


#N/A 


o 1 IVl 1 UUUUU^Dli 1 U 


34 1 7 


SAU101756 


5524 


SAU 1 c0040_orf_82p 


12445 


o J JVI J UUUUU4 Jill J 


"3 il 1 O 


SAU 100970 


5365 


SAUl c0043_oif_l 97p 


12529 


o 1 M i 1 ^ 


3419 


O A T 1 4 t\f\t' A*^ 

SAU 100547 


5290 


SAUlc0032_orf_3p 


12240 


o 1 M 1 U0U0045r 04 


3420 


SAU 102241 


5617 


SAUlc0043__orf_25p 


12539 


Si Ml OO0u045FO5 


3421 


SAU100114 


5228 


SAUlc0043_orf_225p 


12535 


S 1 M 1 0000045F08 


3422 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000045F11 


3423 


SAU1021 17 


5603 


SAUIc0027_orfl6p 


12281 


S1M10000045F12 


3424 


SAUl 01806 


5546 


SAUlc0032_orf_25p 


12230 


S 1 Ml 0000045G03 


3425 


SAUl 02059 


5597 


SAUlc0034_orf.51p 


12286 


S1M10000045G06 


3426 


SAUI01400 


5444 


SAUlc0036_orf.35p 


12326 


SlMl 0000045 G07 


3427 


SAU101561 


5479 


SAUlc0022__orf.4p 


12149 


S1M10000045G08 


3428 


SAU 100690 


5309 


#N/A 


#N/A 


S 1 MI 000004 5G 1 0 


3429 


SAU20I57I 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000045G12 


3430 


SAU101400 


5444 


SAUlc0036__orf.35p 


12326 


SIM10000045H06 


3431 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SlMl 0000045H 1 0 


3432 


SAU100414 


5270 


SAUlc0022__orf_24p 


12148 


S1M10000045H11 


3433 


SAUl 004 14 


5270 


SAUlc0022_orf_24p 


12148 


S I M 1 0000046 A03 


3434 


SAU202731 


5850 


m/A 


m/A 


O 1 X >f 1 A A AAA A £. K f\A 

b I M 1 0000046 A04 


3435 


SAU 100062 


5225 


SAUlc0035_orf_98p 


12309 


O t K if 1 A AAAA Vl £. A Ait 

SlMl 0000046A04 


3435 


SAU100231 


5245 


#N/A 


#N/A 


SlMl 0000046A06 


3436 


SAU101383 


5438 


SAUlc0022_orf_20p 


12147 


O 1 X yf 1 AAAAA/< ^ A AO 

SlMl UU00046A08 


3437 


SAU200994 


5802 


SAU2c0428_orf_4p 


12935 


O 1 Kit 1 AAAAAvl ^ A AA 

SlMl 0000046 A09 


3438 


SAU 1003 15 


5260 


SAUlc0037_orf_62p 


12358 


O 1 X iff 1 AA/\/^/\ >t X All 

S1M10O00046A1 1 


3439 


SAU100432 


5271 


SAUlc0040_orf_88p 


12450 


SlMl 0000046A 1 1 


3439 


SAU 100433 


5272 


SAUlc0040__orf_87p 


12449 


SlMl 0000046 A 1 2 


3440 


SAU101814 


5551 


SAUlc0032_orf.32p 


12237 


S 1 M 1 0000046B01 


3441 


SAU102334 


5645 


SAUlc0045_oif_144p 


12658 


SlMl 0000046BO3 


3442 


SAUl 01039 


5373 


SAUlc0043_orf_181p 


12522 


S I M 1 0000046B04 


3443 


SAU101797 


5537 


SAUlc0032_orf.l7p 


12221 


SlMl 0000046B03 


3444 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


C 1 TV/f 1 (\f\f\f\f\A A*? 


3445 


SAU 100866 


5344 


SAUlc0044_orf_100p 


12553 


C 1 X/f 1 AAAAA/i /^O AO 

S 1 iVl 1 0U0U04oB0o 


3446 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


^ 1 JVl 1 UUUUU4ol5U7 


3447 


SAU 100866 


5344 


SAU 1 c0044_orf_l OOp 


12553 


b 1 iVl 1 UUuUU4oo 1 1 


3448 


SAUl 02541 


5697 


SAUlc0045_orf_l95p 


12668 


C 1 \ yri AAAAA/1 i^D 1 O 

o 1 IVl 1 UUUUU4DO 1 ^ 


3449 


SAU 101400 


5444 


SAUlc0036_orf.35p 


12326 


o 1 iVl 1 UUUUU40l^U^ 


3450 


SAU200601 


5787 


#N/A 


#N/A 


C 1 X4 1 An A A Ail iC/^ Ail 


3451 


ri A T T« AAV ■« n 

SAUlOOl 18 


5229 


SAUlc0015_orf_13p 


12125 


SlMl UUUUU4oC05 


3452 


SAU101159 


5387 


SAUlc0036_orf46p 


12331 


C 1 Kyf 1 AAAAA/i tLC^f\a 
o 1 M 1 UUUUU4oL.Uo 


3453 


SAU 102585 


5703 


SAU 1 c0044_orf_289p 


12611 


S 1 M i UUUUU4oCu6 


3453 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000046C07 


3454 




^•7 Aft 


SAU 1 c003 2_ori_5p 


12249 


S1M10000046C08 


3455 


SAUJ00414 


5270 


SAUlc0022_oif_24p 


12148 


S1M10000046C11 


3456 


SAU102144 


5608 


SAUlc0041_orf_15p 


12459 


S1M10000046C12 


3457 


SAU100313 


5259 


SAUlc0045_orf_153p 


12661 


S1M10000046CI2 


3457 


SAUl 00359 


5264 


SAUIc0032_orf^35p 


12239 
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Cfione 
SeqID 


t^atnooeq idiocus 


i^ene oequi 
(protein) 


Genemarked gene 
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Protein Seq 
ID 


S1M10000046D01 


9 A SO 

3458 


SAU100158 


5238 


SAU 1 c0040_orf_^80p 


12443 


S 1 M 1 0000046D02 


3459 


SAU102144 


5608 


SAU 1 c004 l_orf_l 5p 


12459 


S 1 M 1 OO0OQ46DO3 


3460 


SAU101857 


5560 


SAU 1 c0044_orf_l 56p 


12569 


S 1 M 1 Ou00046D04 


3461 


SAU 102433 


5668 


SAU 1 c0045_orf_37p 


12701 


S 1 M 1 0000046D05 


3462 


SAU 102602 


5708 


SAU 1 c0032 orf_5p 


12249 


S 1 M 1 0000046D08 


3463 


SAU 10 1495 


5467 


SAU 1 c0037_orf_65p 


12360 


S 1 Ml 0000046D09 


3464 


SAU 100679 


5305 


SAU 1 cOOl 8_orf_l 4p 


12137 


S 1 M 1 0000046D 1 0 


3465 


SAUl 01808 


5548 


SAU 1 c0032_orf_27p 


12232 


S1M10000046D11 


3466 


SAU 100496 


5279 


SAU 1 c004 l_orf_83p 


12484 


S1M10000046D11 


3466 


SAU301004 


5882 


SAU3cl255_orf_lp 


13079 


S1M10000046D12 


3467 


SAU 100496 


5279 


SAU 1 c004 l_orf_83p 


12484 


S1M10000046D12 


3467 


SAU301004 


5882 


SAU3cl255_orf_ip 


13079 


S1M10000046E01 


3468 


SAU101610 


5492 


SAU 1 c0044_orf_5p 


12629 


S1M10000046E02 


3469 


SAU101857 


5560 


SAU 1 c0044_orf_l 56p 


12569 


S1M10000046E04 - 


-3470 


SAU101800 


- 5540 - 


SAUlc0032^orf.20p - 


- 12225 


S1M10000046E04 


3470 


SAU101801 


5541 


#N/A 


#N/A - 


S1M10000046E07 


3471 


SAU100521 


5283 


SAU 1 c0044_orf_250p 


12600 


S1M10000046E08 


3472 


SAU102283 


5634 


SAUlc0006_orf_lp 


12119 


SlMl 0000046E10 


3473 


SAU102283 


5634 


SAUlc0006_orf_lp 


12119 


S 1 Ml 0000046FO 1 


3474 


SAU 10 1028 


5370 


SAUlc0043_orfl7p 


12552 


SlMl 0000046F02 


3475 


SAU 100546 


5289 


SAUlc0032_orf_2p 


12235 


SlMl 0000046F02 


3475 


SAU 102880 


5739 


SAUlc0032_orf_lp 


12224 


S I M 1 0000046F05 


3476 


SAU102671 


5729 


SAUlc0024_orf.9p 


12161 


SlMl 0000046F06 


3477 


SAU 100702 


5310 


SAU 1 c0029_orf_34p 


12196 


S]M10000046F06 


3477 


SAU300825 


5878 


SAU3cll71_orf_lp 


13068 


S1M10000046F08 


3478 


SAU102297 


5640 


SAUlc0045_orf.41p 


12704 


SIM10000046F09 


3479 


SAU10D517 


5282 


#N/A 


#N/A 


S1M10000046F10 


3480 


SAU 102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000046F12 


3481 


SAU101365 


5432 


SAUlc0044_oif_l 12p 


12556 


S1M10000046G01 


3482 


SAU200752 


5795 


SAU2c0354_orf_5p 


12809 


SlMl 0000046GO 1 


3482 


SAU300975 


5880 


SAU3cl240_orf_3p 


13075 


S1M10000046G02 


3483 


SAU101571 


5483 


SAU 1 c0044__orf_2 lOp 


12585 


SlMl 0000046G03 


3484 


SAU 100773 


5326 


SAU 1 c0038_orf_39p 


12377 


SlMl 0000046G04 


3485 


SAU 100436 


5273 


SAU 1 c0023_orf_20p 


12154 


SlMl 000004oG07 


3486 


SAUl 01 866 


5564 


SAUl c0036_orf_2 1 p 


12319 


SlMl 00u004oG09 


3487 


SAU 102663 


5727 


SAU 1 c0024_orf_2p 


12158 


O 1 X >f t t\l\l\l\f\.A 1 1\ 

S 1 M 1 OUOOwoG 1 0 


3488 


SAU101756 


5524 


SAU 1 c0040_orf_82p 


12445 


SlMl U000046HO I 


3489 


SAU 10 1445 


5452 


SAU 1 c0038_orf_47p 


12382 


o 1 M 1 \/0UuU4oH0 1 


3489 


SAU 101446 


5453 


SAU 1 c0038_orf_48p 


12383 


SlMl uOOlKWoH 1 0 


3490 


SAU200928 


5798 


SAU2c0365_orf_5p 


I28I5 


SlMl 000004 7A03 


3491 


SAU100157 


5237 


SAU 1 c0040_orf_8 1 p 


12444 


SlMl 0000047 A04 


3492 


SAU3 00572 


5873 


SAU3cl019_orf_lp 


13051 


SlMl 000004 7 A05 


3493 


SAU 101 805 


5545 


SAUl c0032_orf_24p 


12229 








5835 


SAU2c0446_ori_4p 


12996 


S1M10000047A06 


3494 


SAU301030 


5883 


SAU3cl268_orf_lp 


13080 


S1M10000047A07 


3495 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000047A08 


3496 


SAU 102602 


5708 


SAUlc0032_orfL5p 


12249 


S1M10000047A09 


3497 


SAUl 01271 


5411 


SAUlc0037_orf_90p 


12366 
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TABLE lA 
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Vrfltf lie 

SeqID 




ijcne beqixi 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


0 1 iVl 1 UUUUU*f / A 1 u 


34yo 


C A T T 1 AA'^C 1 

bAU 100751 


5321 


SAU 1 c0036_orf.59p 


12335 


o 1 JVl 1 UUUUU4 /All 


"Syf AA 


O A T T 1 A A 111 

bAUl00131 


5232 


S AU 1 c0043_orf_l 56p 


12517 


O llVllUUUUU*f /J\IZ 




C A Y T 1 A Al r\A 

bAU 1003 00 


5253 


SAU 1 c0040_orf_90p 


12451 


o 1 IVl 1 UUUUU4 /UllZ 


1 «A1 


bAU 101 791 


5532 


SAU 1 c003 2_orf_ 1 2p 


12216 


o 1 M 1 UUUUU4 / i5U4 


<Ai 


bAU 101366 


5433 


SAU 1 c0033_orf_2p 


12266 


o 1 M 1 U0U0U47r$UD 


3503 


SAUl 01^45 


5474 


S AU 1 c003 7_orf_ 1 3 2p 


12348 


b 1 M 1 u000047BOo 


O C Ayf 

3304 


OAT T'\/\/\/\/\Z' 

bAU200006 


5770 


S AU2cO 1 57_orf_ 1 p 


12723 


S 1 M 1 0000047B08 


3505 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S 1 Ml 0000047B09 


3506 


SAU100131 


5232 


SAUl c0043_orf_l 56p 


12517 


S 1 M 1 0000047B 1 0 


3507 


SAU101156 


5386 


SAUIc0036_orf_12p 


12311 


S 1 M 1 0000047B 1 2 


3508 


SAU101868 


5565 


SAU 1 c0036_orf_23p 


12320 


S 1 M J 0000047CO 1 


3509 


SAUl 00275 


5252 


SAUlc0036_orf_15p 


12314 


b 1 M 1 U000047C02 


3510 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S 1 M 1 0000047C03 


3511 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S 1 M 1 0000047C04 


3512 


SAU101271 


5411 


SAU 1 c0037_orf,90p 


12366 


S 1 M 1 0000047C06 


3513 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000047C08 


3514 


SAUl 01808 


5548 


SAUlc0032_orf_27p 


12232 


S 1 M 1 0000047C09 


3515 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000047C11 


3516 


SAU201775 


5835 


SAU2c0446_orf_4p 


12996 


S1M10000047C11 


3516 


SAU301030 


5883 


SAU3cl268_orf.lp 


13080 


S 1 M 1 0000047C 2 2 


3517 


SAUI01868 


5565 


SAUlc0036_orf,23p 


12320 


S 1 M 1 0000047D02 


3518 


SAU101387 


5440 


SAUlc0038_orf.52p 


12386 


S 1 M 1 0000047D03 


3519 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S 1 M 1 0000047D04 


3520 


SAUl 001 57 


5237 


SAUlc0040_orf_81p 


12444 


o 1 M 1 UU00047D0D 


3521 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


b 1 M 1 OO0OU47Dl)9 


3522 


SAUl 00921 


5355 


SAUlc0038_orfl76p 


12396 


S 1 M 1 0000047D 1 0 


3523 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


SlMl 000004 7D1 1 


3524 


SAUl 03038 


5757 


#N/A 


m/A 


S 1 M ] 0000047D J 2 


3525 


SAU101175 


5388 


SAUlc0031_orfllp 


12213 


S 1 M 1 0000047EO I 


3526 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S 1 M 1 0000047E02 


3527 


SAU100131 


5232 


SAU lc0043_orf_l 56p 


12517 


S 1 M 1 0000047E03 


3528 


SAUl 02452 


5676 


SAUlc0045_orf_20p 


12674 


S 1 M 1 0000047E04 


3529 


SAUl 01 996 


5584 


SAU 1 c0040_orf_99p 


12456 


b 1 M 1 U000047 103 


3530 


SAU101S15 


5552 


SAUlc0032_orf_33p 


12238 


O 1 k >r 1 AAAAAil TT^A^ 

b 1 M 1 0000047t06 


3531 


SAUl 01 807 


5547 


SAUlc0032_orf_26p 


12231 


o 1 M 1 UUUUU4 / tUo 


3532 


SAUl 02200 


5611 


SAU 1 c0045_orf_l 68p 


12665 


b I M 1 lAl0UU47il0y 


3533 


SAUl 008 10 


5333 


SAUlc0037_6rf_llp 


12343 


o I M 1 UUUU04 / Jb 1 U 


3534 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


C 1 X>fl AAAAA/ITC 1 1 

b 1 M 1 UUUU047b 1 1 


3535 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


b 1 M 1 UIJUUU4 / tf I z 


3536 


SAU200928 


5798 


SAU2c0365_orf.5p 


12815 


CI X Jl 1 A A A A Ayl TCAO 

b 1 JVl 1 UUUUU4 /r 02 


3537 


SAUl 001 58 


5238 


SAU 1 c0040_orf_80p 


12443 


CI X if 1 AAAAA>1 '7"CA'7 

blJVilUUUUU4 /r03 


3538 


bAU101242 


5404 


S AU 1 c0044_orf J 8p 


12578 


CI \yf 1 AAAAA/f TDA/I 

b I Ml UUUU04 /r U4 


3539 


SAU300572 


5873 


SAU3cl019_orf.lp 


13051 


S 1 Ml 0000047F05 






1 1 

j41 1 


C A r r 1 A A"? AA-i.. 

bAU lc0037_pri_90p 


12366 


S1M10000047F06 


3541 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000047F07 


3542 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000047F08 


3543 


SAU101242 


5404 


SAUlc0044_orf,18p 


12578 


S1M10000047F09 


3544 


SAU100157 


5237 


SAUlc0040_orf.81p 


12444 
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TABLE lA 
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Olone name 


SeqID 


PathoS£C| Locus 


(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


b I.ViUKmKMM /|- III 




bAU20l571 


5824 


SAU2c0447_orf_l 7p 


12997 


SlMlOiKKKM/h 1 1 


3546 


SAUi01S05 


5545 


SAU 1 c0032_orf_24p 


12229 


SlMI000OO47h 12 


3547 


SAU101808 


5548 


SAU 1 c0032_orf_27p 


12232 




3548 


SAU101369 


5434 


SAU 1 c0033_orf_5p 


12274 


S ! M 1 0000047002 


3549 


SAU100141 


5236 


SAU 1 c0032_orf_8p 


12259 


D I M 1 OOOOIM 7O04 


3550 


SAU101341 


5424 


SAU 1 c0044_orf_38p 


12618 


b 1 M 1 0000047005 


3551 


SAU 100684 


5306 


SAU 1 c0044_orf_68p 


12632 


SIM) 00000-^ 7G0:> 


355J 


SAU 100685 


5307 


SAU 1 c0044_orf_69p 


12633 


SIM! 0000(M7G06 


3552 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S I M 1 000004 7G07 


3553 


SAU101798 


5538 


S AU 1 c0032__orf_1 8p 


12222 


S1MI0000047G08 


3554 


SAUl 01028 


5370 


SAU 1 c0043_orfl7p 


12552 


S1MI0000O47O09 


3555 


SAU100810 


5333 


SAUlc0037_orf^l Ip 


12343 


S]MiOOOOO-l7GIO 


3556 


SAU 1 02607 


5712 


S AU 1 c004 l_orf_5 1 p 


12472 


S1M10000O47II03 


3557 


SAU201571 


5824 


S AU2c0447_orf_l 7p 


12997 


SIMI0000O47H04 


3558 


SAU 102200 - 


5611- 


SAU 1 c0045:_orf_168p 


12665 


SIMI0000047H05 


3559 


SAU102452 


5676 


SAU 1 c0045_orf_20p 


12674 


S1M10000O47II06 


3560 


SAU 103038 


5757 


#N/A 


#N/A 


S I M 1 000004 7H07 


3561 


SAU200006 


5770 


SAU2cOI57_orf_lp 


12723 


S 1 M 1 00000471 108 


3562 


SAU101798 


5538 


SAU 1 c0032_orf_l 8p 


12222 


S 1 M ] 000004 7l 109 


3563 


SAU 1025 78 


5701 


SAUlc0039_orf_61p 


12411 


SIM10000047HI 1 


3564 


SAUI 01028 


5370 


SAUl c0043_orf_7p 


12552 


S 1 M 1 000004 8 A02 


3565 


SAU201571 


5824 


S AU2c0447_orf.l 7p 


12997 


SI Ml 00000-1 KA03 


3566 


SAUl 00866 


5344 


SAU 1 c0044__orf_ 1 OOp 


12553 


S 1 M 1 0000048 A04 


3567 


SAU103038 


5757 


#N/A 


#M/A 


SI Ml 000004 8 AOS 


3568 


SAU 101 868 


5565 


SAUlc0036_orf_23p 


12320 


SlMl 0000048 A06 


3569 


SAU100157 


5237 


SAUlc0040_orfL81p 


12444 


SI Ml 000004 8 A07 


3570 


SAU101156 


5386 


SAU 1 c003 6_orf_ 1 2p 


12311 


S1M10000048A09 


3571 


SAU 100 158 


5238 


SAU 1 c0040_orf_80p 


12443 


S1M10000048A)0 


3572 


SAU201571 


5824 


SAU2c0447_orf_l 7p 


12997 


SIM10000048A1I 


3573 


SAU101807 


5547 


SAU 1 c0032_orf_26p 


12231 


S1M10000048AI2 


3574 


SAU101271 


5411 


SAUlc0037_orf,90p 


12366 


SI Ml 000004 8 B02 


3575 


SAU 100608 


5297 


SAUlc0034_orf_69p 


12293 


S I M 1 000004SB05 


3576 


SAU101028 


5370 


SAUlc0043_orf_7p 


12552 


o 1 M 1 000004 8 B08 


3577 


SAU 102452 


5676 


SAU 1 c0045_orf_20p 


12674 


o 1 M 1 0000048B 1 0 


3578 


SAU 100 158 


5238 


SAU 1 c0040_orf_80p 


12443 


oliVIl 0000048 HI 1 


3579 


SAU 103 03 8 


5757 


#N/A 


#N/A 


i> 1 M 1 0000048 B 1 2 


3580 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


b 1 ivl J 000004 8 B 1 2 


3580 


SAU301620 


5899 


S AU3c 1 478_orf_2p 


13140 


S 1 M 1 000004 SCO 1 


3581 


SAU 10 1028 


5370 


SAU 1 c0043_orf_7p 


12552 


d I M 1 000004 8C02 


3582 


SAU301465 


5896 


SAU3C 1 429_orf_4p 


13121 


o livl 1 000004 8C03 


3583 


SAU 102200 


5611 


SAUlc0045_orf_168p 


12665 


o 1 Ml 000004 SC05 


3584 


SAU3 00998 


5881 


S AU3 c 1 253_orf_3p 


13077 


b 1 M 1 000004 8C06 


3585 


SAU 100684 


5306 


SAU 1 c0044_orf_68p 


12632 






OAU 1 UUOoD 




6AU lC0U44_^Ortjb9p 


12633 


S1M1000004SC07 


3586 


SAUl 02452 


5676 


SAUlc0045_orf_20p 


12674 


S1M10000048C08 


3587 


SAU101632 


5499 


SAUlc0039_orfL3p 


12407 


S1M10000048C09 


3588 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S]M10000048C)1 


3589 
-. 


SAU101815 


5552 


SAUlc0032_orf.33p 


12238 
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done 
Seqm 


PathoSeq Locus 


Gene SeqED 
(protein) 


Genemarked gene 


full length 
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Protein Seq 

m 


b 1 M 1 0000048D02 


3590 


SAU100123 


5230 


SAUlc0043_orf_l 89p 


12526 


S 1 M 1 0000048D02 


3590 


SAUl 02001 


5586 


SAUl c0040_orf_102p 


12424 


S 1 M 1 0000048D02 


3590 


SAU103159 


5762 


SAU 1 c0045_orf_204p 


12670 


S 1 M 1 0000048D02 


3590 


SAU201827 


5837 


SAU2c0449_orf_21p 


13002 


S1M10000048D08 


3591 


SAU300572 


5873 


SAU3cl019_orf_lp 


13051 


S1M10000048D09 


3592 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000048D10 


3593 


SAU302950 


5914 


SAU3cl512_oif_12p 


13160 


S1M10000048D12 


3594 


SAUl 02599 


5706 


SAUlc0041_orf_45p 


12466 


S1M10000048D12 


3594 


SAU103191 


5765 


SAUlc0041_orf_44p 


12465 


S1MI0000048E02 


3595 


SAU101028 


5370 


SAUlc0043_orf.7p 


12552 


S1M10000048E03 


3596 


SAUl 02200 


5611 


SAUlc0045_orf_168p 


12665 


S1M10000048E04 


3597 


SAU101545 


5474 


SAUlc0037_orf_l32p 


12348 


S 1 M 1 0000048E06 


3598 


SAU200006 


5770 


SAU2c0157_orfllp 


12723 


S 1 Ml 0000048E07 


3599 


SAUl 00959 


5359 


SAUlc0042_orf_102p 


12485 


SiM10000048E08 


3600 


SAU101807 


5547 


SAUlc0032__orf_26p 


12231 


S1M10000048E10 


3601 


SAU302950 


5914 


SAU3cl5I2_orf_12p 


13160 


S1M10000048F02 


3602 


SAU101387 


5440 


SAUlc0038_orf_52p 


12386 


S1M10000048F07 


3603 


SAUl 01 175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000048F08 


3604 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000048F09 


3605 


SAUl 01793 


5534 


SAUlc0032_orfll4p 


12218 


S1M10000048F11 


3606 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000048F11 


3606 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000048F12 


3607 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000048G02 


3608 


SAU102453 


5677 


SAUlc0045_orf_19p 


12669 


S1M10000048G03 


3609 


SAU200928 


5798 


SAU2c0365_orf,5p 


12815 , 


S1M10000048G04 


3610 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000048G05 


3611 


SAUl 01752 


5522 


SAUlc0040_orf_85p 


12447 


S 1 M 1 0000048G07 


3612 


SAUl 02006 


5589 


SAUlc0040_orf_107p 


12427 


S1M10000048G07 


3612 


SAU 102007 


5590 


SAUlc0040_orf_108p 


12428 


S1M10000048G10 


3613 


SAU101793 


5534 


SAUlc0032_^orf_14p 


12218 


S1M10000048G11 


3614 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000048H01 


3615 


SAU 100608 


5297 


SAUlc0034_orf_69p 


12293 


S1M10000048H02 


3616 


SAU100158 


5238 


SAUlc0040_orfl80p 


12443 


S1M10000048H03 


3617 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


SiM10000048H04 


3618 


SAU 102200 


5611 


SAUlc0045_orf_168p 


12665 


S1M10000048H05 


3619 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S 1 M 1 0000048H07 


3620 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S 1 M 1 0000048H08 


3621 


SAU100141 


5236 


SAUlc0032__orf_8p 


12259 


S I M 1 000004 8H09 


3622 


SAU100157 . 


5237 


SAUlc0040_orf_81p 


12444 


S 1 M 1 0000048H 1 0 


3623 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000048H11 


3624 


SAU101271 


5411 


SAUlc0037_orf.90p 


12366 


KIM10000037D10 


1077 


ECO 100078 


10023 


#N/A 


#N/A 


K 1 M 1 0000002F02 


1054 


ECO 1 00252 


10052 


#N/A 


#N/A 


Jv 1 m 1 UUUUUU /r U 1 


1057 


ECOl 00397 


10064 


#N/A 


#N/A 


K1M10000007F01 


1057 


ECOl 00398 


10065 


#N/A 


#N/A 


K1M10000004F06 


1056 


ECOl 00990 


10120 


#N/A 


#N/A 


K1M10000019D06 


1064 


ECO 100990 


10120 


#N/A 


#N/A 


K1M10000030C07 


1070 


ECO102108 


10214 


#N/A 


#N/A 
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TABLE lA 



PCT/USOl/09180 



Clone name 


i^ione 
SeqID 


Fatnoaeq Liocus 


(iene iSeqlU 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


K 1 M 1 0000044G05 


1086 


ECO 1 02262 


10228 


#N/A 


#N/A 


K1M10000036G08 


1076 


ECO 102447 


10247 


#N/A 


#N/A 


K 1 Ml 000003 3E01 


1075 


ECO 102539 


10258 


#N/A 


#N/A 


K 1 M 1 0000043D05 


1081 


ECO 102620 


10266 


#N/A 


#N/A 


K1M10000045D10 


1088 


ECO 102620 


10266 


#N/A 


#N/A 


K1M10000003C01 


1055 


ECO103101 


10315 


#N/A 


#N/A 


K 1 M 1 0000030E07 


1071 


ECO 104 120 


10462 


#N/A 


#N/A 


K 1 M 1 0000045 A07 


1087 


ECO 104268 


10475 


#N/A 


#N/A 


S4M10000020F05 


3721 


ECO100449 


#N/A 


#N/A 


#N/A 


S4M10000026D04 


3742 


ECO 100676 


#N/A 


#N/A 


#N/A 


S4M10000014D07 


3706 


ECO 100757 


#N/A 


#N/A 


#N/A 


S4M10000015B11 


3708 


ECO 100757 


#N/A 


#N/A 


#N/A 


S4M10000016A02 


3710 


ECO100757 


#N/A 


#N/A 


#N/A 


S4M10000022E12 


3725 


ECOl 00757 


#N/A 


#N/A 


#N/A 


S4M10000026E12 


- 3744- 


ECOl 00757- 


m/A- 


#N/A- 


#N/A- 


S4M10000035E03 


3764 


ECO100757 


#N/A 


#N/A 


#N/A 


S4M10000008H10 


3693 


ECOl 00758 


10101 


#N/A 


#N/A 


S4MIQ0CH)Q\4BQ5 


3704 


ECO100758 


lOIOl 


#N/A 


#N/A 


S4M1 00000 14D07 


3706 


ECOl 00758 


10101 


#N/A 


#N/A 


S4M 1 00000 15B 11 


3708 


ECO 100758 


10101 


#N/A 


#N/A 


S4M1 00000 15E09 


3709 


ECO 100758 


10101 


#N/A 


#N/A 


S4M1 000001 6A02 


3710 


ECO 100758 


10101 


#N/A 


#N/A 


S4M10000022E12 


3725 


ECO 100758 


10101 


#N/A 


#N/A 


S4Mi0000029B12 


3747 


ECO 100758 


10101 


#N/A 


#N/A 


S4M10000020G10 


3722 


ECO 100796 


10105 


#N/A 


#N/A 


S4M10000023F01 


3728 


ECO101916 


#N/A 


#N/A 


#N/A 


S4M1 00000 14H02 


3707 


ECO 102028 


#N/A 


#N/A 


#N/A 


S4M1 00000 12B06 


3700 


ECO 102066 


#N/A 


#N/A 


#N/A 


S4M10000035D01 


3762 


ECO 102066 


#N/A 


#N/A 


#N/A 


S4M10000024C06 


3730 


ECO102189 


10224 


#N/A 


#N/A 


S4M10000006C05 


3689 


ECOl 02282 


#N/A 


#N/A 


#N/A 


S4M 1 000003 7H09 


3772 


ECOl 02296 


#N/A 


#N/A 


#N/A 


S4M10000030GI1 


3751 


ECOl 02302 


m/A 


#N/A 


#N/A 


S4M 1 0000026C 1 0 


3741 


ECOI02416 


10245 


#N/A 


#N/A 


S4M10000026E06 


3743 


ECO 1024 16 


10245 


#N/A 


#N/A 


S4M1 000003 6F07 


3768 


ECO 1024 16 


10245 


#N/A 


#N/A 


S4M1 0000034 A02 


3756 


ECO 102526 


#N/A 


#N/A 


m/A 


S4M10000006F08 


3690 


ECO 102541 


10259 


#N/A 


m/A 


S4M 1 0000002G08 


3684 


ECO 102730 


#N/A 


#N/A 


m/A 


S4M 1 0000026C 1 0 


3741 


ECO 102870 


#N/A 


#N/A 


m/A 


S4M 1 0000026E06 


3743 


ECO102870 


#N/A 


#N/A 


m/A 


S4M 1 000003 6F07 


3768 


ECO 102870 


#N/A 


#N/A 


m/A 


S4M 1 0000034H05 


3759 


ECO 1 02900 


#N/A 


#N/A 


m/A 


o4M 1 uUUUUUdAUo 


3688 


ECO 102944 


#N/A 


UWA 


m/A 


S4M10000014D04 


3705 


ECOl 02986 


10301 


#N/A 


m/A 


S4M10000022D12 


3724 


ECO103238 


10354 


#N/A 


m/A 


S4M10000033F08 


3753 


ECO 1 03238 


10354 


#N/A 


m/A 


S4M10000033G09 


3755 


ECOl 03238 


10354 


#N/A 


m/A 



-463- 

BNSOOCIO: <WO_01709SSA2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



voioncT nsinic 


SeqID 




Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORP 
vrivr 

Protein Seq 

ID 


b4 M 1 UOOOOO I C 0 1 


3680 


ECO 103265 


10365 


#N/A 


#N/A 


1 1 0000024 B02 


3729 


ECO 103280 


#N/A 


#N/A 


#N/A 


b-iM 1 0000020 A04 


3720 


ECO 103461 


#N/A 


#N/A 


#N/A 


S4M 1 0000002 B06 


3681 


ECO 103666 


#N/A 


#N/A 


#N/A 


S4M10O000I9HO6 


3719 


ECO103738 


#N/A 


#N/A 


#N/A 


S4M 1 00000241102 


3736 


ECOl 03738 


#N/A 


#N/A 


#N/A 


S4M 1 000003 0F07 


3750 


ECOl 03738 


#N/A 


#N/A 


#N/A 


S4M 100000341109 


3760 


ECOl 03738 


#N/A 


#N/A 


#N/A 


S4MI0000032B12 


3752 


ECOl 03935 


#N/A 


#N/A 


#N/A 


S4MI0000002B09 


3682 


ECO103936 


#N/A 


#N/A 


#N/A 


S4MI0OOO037A10 


3770 


ECO103951 


#N/A 


#N/A 


#N/A 


S4M1 00000 18D09 


3711 


ECO 104080 


#N/A 


#N/A 


#N/A 


S4MI00O0035FO9 


3766 


EFA101301 


#N/A 


EFAlc0040_orf.l73p 


#N/A 


S4M10000O35FO9 


3766 


EFA102170 


#N/A 


EFAlc0040_orf_121p 


#N/A 


S4M 1000000] CO! 


3680 


EFA103268 


■ #N/A 


EFAlc0010_orf_lp 


10479 


S4M10000036F07 


3768 


HPY200334 


#N/A 


#N/A 


#N/A 


S4M 1000000 1 CO I 


3680 


HPY2011I6 


11570 


#N/A 


#N/A 


S4MI0000037A10 


3770 


KPN 100467 


#N/A 


KPNlc0583_orf_2p 


#N/A 


S4M10000030GI1 


3751 


KPN101078 


#N/A 


KPNlcll90_orf.lp 


#N/A 


S4M] 0000024 B02 


3729 


KPN101160 


#N/A 


KPNlcl224_orf„lp 


#N/A 


S4M10000032B12 


3752 


KPN101846 


#N/A 


KPNlcl681_orf,2p 


#N/A 


S4MJ0000006C05 


3689 


KPN1020n 


#N/A 


KPNlcl862_orf_4p 


#N/A 


S4M10000035B01 


3761 


KPN102014 


#N/A 


KPNlcl786_orf_lp 


11654 


S4M1 00000 12B06 


3700 


KPN 102524 


#N/A 


#N/A 


#N/A 


S4M10000035DO! 


3762 


KPN 102524 


#N/A 


#N/A 


#N/A 


S4M10000002G04 


3683 


KPN 102558 


#N/A 


KPNlcl982_orf_3p 


#N/A 


S4M10000002GO8 


3684 


KPN 1 02558 


#N/A 


KPNlcl982_orf_3p 


#N/A 


S4M10000008HIO 


3693 


KPN 103640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M1 00000 14B05 


3704 


KPN103640 


#N/A 


KPNlc2761_orf.lp 


#N/A 


S4M1 00000 14D07 


3706 


KPNl 03640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M10000015B1 1 


3708 


KPN 103640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M1 000001 5E09 


3709 


KPNl 03640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M 1000001 6 A02 


3710 


KPN 103640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4MI 0000022E 1 2 


3725 


KPN103640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M10000026E12 


3744 


KPN 103640 


#N/A 


KPNlc2761_orfllp 


#N/A 


S4M 1000003 5 h03 


3764 


KPN 103640 


#N/A 


KPNlc2761_orf.lp 


#N/A 


S4M 1 0000008 H 1 0 


3693 


KPNl 03641 


#N/A 


KPNlc2761_,orf.2p 


11705 


S4M 100000 14 BOS 


3704 


KPN103641 


#N/A 


KPNlc2761_orfl2p 


11705 


S4M 1 00000 1 4 DO 7 


3706 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


1 1 705 


S4M 1 00000 15B1 1 


3708 


KPNl 03641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M1 00000 15E09 


3709 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M 1 00000 1 6 A02 


3710 


KPNl 03641 


#N/A 


KPNlc2761_orf,2p 


11705 


S4M 1 0000022E 1 2 


3725 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


O'riVl 1 UUVVV^VD 1 ^ 


1*7 ATT 


lVrNIUa041 


#N/A 


KPNl c2761_orf_2p 


11705 


S4M 1000003 5 E03 


3764 


KPN103641 


#N/A 


KPNlc2761_,orf_2p 


11705 


S4M10000026C10 


3741 


KPN103871 


#N/A 


KPNlc2844_orf_2p 


#N/A 


S4M10000026E06 


3743 


KPN103871 


#N/A 


KPNlc2844_orf_2p 


#N/A 


S4M10000036F07 


3768 


KPN103871 


#N/A 


KPNlc2844_orf.2p 


#N/A 



^64- 

BNSOOCID: <WO ^01709S5AS.L> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



Clone name 


Clone 
SeqID 


fatnodeq Locus 


(iene seqiu 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
IB 


S4M 1 00000 1 9H06 


3719 


KPN 104321 


#N/A 


KPNlc301 l_orf_lp 


#N/A 


S4M 1 0000024H02 


3736 


KPN104321 


#N/A 


KPNlc301 l_orf_lp 


#N/A 


S4M 1 000003 0F07 


3750 


KPN 104321 


#N/A 


KPNlc301 l_orf^lp 


#N/A 


S4M 1 0000034H09 


3760 


KPN 104321 


#N/A 


KPNlc301 l_orf_lp 


#N/A 


S4M 1 000003 5F02 


3765 


KPN 104321 


#N/A 


KPNlc3011_orf_Ip 


#N/A 


S4M 1 0000002B06 


3681 


KPN 104608 


#N/A 


KPN 1 c3070_orf_3p 


#N/A 


S4M 1 000001 8D09 


3711 


KPN 105957 


#N/A 


KPN 1 c3587_orf_lp 


#N/A 


S4M 1 0000024C06 


3730 


KPN 106468 


#N/A 


KPNlcl 186__orf_lp 


11638 


S4M 1 0000009A05 


3694 


KPN 1 06681 


#N/A 


#N/A 


#N/A 


S4M1 00000 10D04 


3696 


KPN 106681 


#N/A 


#N/A 


#N/A 


S4M 100000 11 EOS 


3699 


KPN 106681 


#N/A 


#N/A 


#N/A 


S4M10000020A04 


3720 


KPN106813 


#N/A 


KPNlc2010_orf_lp 


#N/A 


S4M10000005G05 


3685 


KPN106840 


#N/A 


KPNlc2087_orf_lp 


11664 


S4M10000006F08 


3690 


KPN 106840 


#N/A 


KPNlc2087_orf_lp 


11664 


S4M10000007G01 " " 


-3691- 


KPN 106840- - 


-#N/A- 


KPNlc2087_orf-lp - 


- 11664 


S4M10000008C08 


3692 


KPN106840 


#N/A 


KPNlc2087_orf_lp 


11664 


S4MI0000018E10 


3712 


KPN 106840 


#N/A 


KPNlc2087__orf_lp 


11664 


S4M10000018F10 


3713 


KPN106840 


#N/A 


KPNlc2087_orf.lp 


11664 


S4M 1 00000 1 9G04 


3717 


KPNl 06840 


#N/A 


KPNlc2087_orf_lp 


11664 


S4M 1000000 1 CO 1 


3680 


SAU101756 


#N/A 


S AU 1 c0040_orf_82p 


12445 


S4 Ml 0000001 CO 1 


3680 


SAU200931 


#N/A 


SAU2c0151_orf_lp 


12722 


S4 Ml 0000001 CO 1 


3680 


SPN 102008 


#N/A 


SPN 1 c0007_orf_92p 


#N/A 


S4 Ml 0000001 CO! 


3680 


SPN202419 


#N/A 


SPN2c0592_orf_lp 


#N/A 


S4M10000 J19H06 


3719 


STY000068 


#N/A 


STYc00048_orfl26p 


#N/A 


S4MI0000024H02 


3736 


STY000068 


#N/A 


STYc00048_orf_26p 


#N/A 


S4MIOO00030F07 


3750 


STY000068 


#N/A 


STYc00048_orf_26p 


#N/A 


S4M 1 0000034 H09 


3760 


STY000068 


#N/A 


STYc00048_orf_26p 


#N/A 


S4MI0OOO035F02 


3765 


STY000068 


- #N/A 


STYc00048_orf_26p 


#N/A 


S4MI0000026C10 


3741 


STY000225 


#N/A 


STYc00041_orf40p 


13740 


S4M10000026E06 


3743 


STY000225 


#N/A 


STYc00041_orfl40p 


13740 


S4MI 000003 6F07 


3768 


STY000225 


#N/A 


STYc00041_orf_40p 


13740 


S4 M 1 0000026D04 


3742 


STY000244 


#N/A 


STYc00041_orf_llp 


#N/A 


S4 M 1 0000034 H05 


3759 


STY000244 


#N/A 


STYc00041_orf_l Ip 


#N/A 


o4 M 1 0000027502 


3746 


STY000409 


#N/A 


STYc00053_orf_l lOp 


#N/A 


S4M 1 000002:>E02 


3738 


STY000498 


#N/A 


STYc00072_orf_46p 


#N/A 


S4M 1 0000034 A02 


3756 


STY000498 


#N/A 


STYc00072_orf_46p 


#N/A 


S4 M 1 000003 4 D06 


3758 


STY000625 


#N/A 


STYc00062_orf_63p 


13784 


S4M 1 00000 1 4D04 


3705 


STY000737 


#N/A 


STYc00054_orf_108p 


13759 


S4M 1 00000 1 3H02 


3703 


STY000753 


#N/A 


STYc00054_orfl.91p 


#N/A 


S4M 1 OOOOOOoAOS 


3688 


STY0008i7 


#N/A 


STYc00054_orf_l 45p 


#N/A 


S4M 1 0000036D07 


3767 


STY000817 


#N/A 


STYc00054_orf_l 45 p 


#N/A 


A\. M \ r\t\r\t\t\ 1 oT^/\*% 

S4M 1 00000 1 8D09 


3711 


STY000848 


#N/A 


STYcOO 1 0 l_orf_23p 


#N/A 


S4M i 00000 1 4H02 


3707 


STY000968 


#N/A 


STYc00086_orf_86p 


#N/A 






oi I uouyoo 


#N/A 


#N/A 


#N/A 


S4M10000025H07 


3740 


STY000986 


#N/A 


#N/A 


#N/A 


S4M10000029D12 


3748 


STY000986 


#N/A 


#N/A 


#N/A 


S4M10000037A10 


3770 


STY001009 


#N/A 


STYc00080_orfll 44p 


#N/A 


S4MI0000035F09 


3766 


STY001185 


#N/A 


STYc00098_orf_2p 
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TABLE lA 
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SeqID 


rainooef| i>ocus 


iiene aeqill 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


ofivii uuuuu<^ol-^u*f 


J /4Z 


OTA/AAl OOA 

b 1 Y001220 


#N/A 


STYc00123_orf_l 7p 


#N/A 


o4Ml UUUUUzzHUo 


3727 


brY001285 


#N/A 


#N/A 


#N/A 


oflVl 1 UUUUUjUJJUj 


374y 


c>rY00I283 


#N/A 


#N/A 


#N/A 


^ nn TIT i {\ 
o'f IVl 1 UUUUU^ /Jb 1 u 


3 / / 1 


b 1 Y001363 


#N/A 


STYc00034_orf_126p 


#N/A 


o'tJVl 1 UUUUUUZdUo 




bTY0O1380 


#N/A 


STYcOOl 19_orf_3p 


#N/A 


o4M 1 VUUW 1 1 JL/Uo 


?^AO 

3695 


STY001534 


#N/A 


#N/A 


#N/A 


o4IVl 1 UUUUU24U 1 i 


3731 


STYOO 1 582 


#N/A 


#N/A 


#N/A 


S4M1 0000025 A 1 1 


3737 


STY001582 


#N/A 


#N/A 


#N/A 


S4M1 0000035F09 


3766 


STY001619 


#N/A 


#N/A 


#N/A 


S4M1 0000022D 1 2 


3724 


STY001777 


#N/A 


STYcOOl 87_orf_4p 


13970 


S4M1 000003 3F08 


3753 


STY001777 


#N/A 


STYcOOl 87_orf_4p 


13970 


S4MI 0000033G09 


3755 


STY001777 


#N/A 


STYcOO 1 87_orf_4p 


13970 


S4M10000001C01 


3680 


STY001790 


#N/A 


STYcOOl 87_orfll4p 


13967 


S4M10000026C10 


3741 


STY001853 


#N/A 


STYcOO 180__orf_22p 


#N/A 


S4M1 0000026E06 


3743 


STY001853 


#N/A 


STYcOOl 80_orf_22p 


#N/A 


S4M10000036F07 


3768 


STY001853 


#N/A 


STYcOOl 80_orf_22p 


m/A 


S4M10000020A04 


3720 


STY0Q2064 


#N/A 


STYc00074_orf_163p 


#N/A 


S4M1 0000020A04 


3720 


STY002066 


#N/A 


#N/A 


#N/A 


S4M 1 0000024B02 


3729 


STY002145 


#N/A 


STYc00074_orf_17p 


m/A 


S4M 1 00000 1 0B05 


3695 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


#N/A 


S4M 1 00000 1 2B 1 2 


3701 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


#N/A 


S4M10000022D04 


3723 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


#N/A 


MM 1 0000022007 


3726 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


#N/A 


S4M 1 OQ00024GO 1 


3733 


STY002525 


#N/A 


STYcOOI14_ort^l59p 


#N/A 


5>4M 1 0000024G09 


3735 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


#N/A 


S4MI 0000025E05 


3739 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


m/A 


S4M 100000270 10 


3745 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


m/A 


S4m 1 0000034A09 


3757 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


m/A 


S4M1 000003 7H09 


3772 


STY002590 


#N/A 


STYcOOl 14_orf_104p 


m/A 


S4M1 0000002G04 


3683 


STY002623 


#N/A 


STYcOOl 14_orf_90p 


m/A 


S4M1 0000002G08 


3684 


STY002623 


#N/A 


STYcOOl 14_orf_90p 


m/A 


b4Ml 000003 3G05 


3754 


STY002638 


#N/A 


STYcOOl 14_orf J 5p 


13870 


c>4M J OOOOOOoAOo 


3687 


STY002672 


#N/A 


STYcOOl 14_orf_136p 


#N/A 


o4M 1 00000 1 0H04 


3697 


STY002711 


#N/A 


STYc00223_orf_lp 


#N/A 


b4M 1 0000005H02 


3686 


STY002738 


#N/A 


STYc00223_orf_I7p 


m/A 


o4iVl 1 OUOUO 1 2130o 


3700 


STY002826 


#N/A 


STYc00152_orf_12p 


m/A 


2>4M 1 OOOOO J 3D0 1 


3762 


STY002826 


#N/A 


STYcOOl 52_orf_12p 


m/A 


b4M I OUOOO 1 8003 


3714 


STY002889 


#N/A 


#N/A 


m/A 


C/ix>ii aaaaai ouAif 
o4M i 00000 1 orl04 


3715 


STY002889 


#N/A 


#N/A 


m/A 


C^1W>ri AAAAAI A1?A£ 

54M 1 OOOOO 1 yr 


3716 


STY002889 


#N/A 


#N/A 


#N/A 


C>IXif1 AAAAAI A/"' AC 

o4M J OOOOO 1 y(j05 


3718 


STY002889 


#N/A 


#N/A 


#N/A 


o4M 1 000003 7 1 1 0 


3771 


STY002959 


#N/A 


STYc00215_orf_llp 


14011 


C >f K X 1 AA A A A A'^ D A A 

o4M 1 0000002i50y 


3682 


STY003082 


#N/A 


STYc00238_orf_12p 


#N/A 


S4M1 0000032B 1 2 


"^752 


oil VvJUO'r 




ol YC0023o_0ri_13p 


#N/A 


S4M10000024C06 


3730 


STY003375 


#N/A 


STYc00183_orf_19p 


13957 


S4MI 000001 2D02 


3702 


STY003377 


#N/A 


#N/A 


m/A 


S4M10000030G11 


3751 


STY003384 


#N/A 


STXc00183_orf_130p 


#N/A 


S4M10000006F08 


3690 


STY003460 


#N/A 


STYc00339_orf_2()p 


14087 
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Viiiviivs name 


SeqID 




(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


o4ivl 1 UUUUU^4r Oo 




ol Y0U3664 


#N/A 


#N/A 


#N/A 


o4M 1 UUUUU^UO 1 0 




o 1 Y00404S 


#N/A 


STYc00207_orf_l 6 1 p 


13999 


o4M 1 UUuUUUcSri 1 V 


3oyj 


ol yuu4i52 


#N/A 


STYc00207_orf_l 94p 


14003 


^**jVl t ULfUUU 1 HoU J 


J 704 


bl Yu04l52 


#N/A 


STYc00207_orf_l 94p 


14003 


^AKyf 1 nnnnn i ^pno 

0'*Wl 1 UlA/UU J 


J /uy 


ol YUU4152 


M'KJ/ A 
ffN/A 


STYc00207_orf_l 94p 


14003 


Q^xvf 1 nnnnni #^ a no 

d**IYl 1 UUUUU 1 OJWZ 


n 1 A 
3 /lU 


bl YU04152 


#N/A 


STYc00207_orf_l 94p 


14003 


^d\A 1 nnnnft'>o p i o 




oi YUU41_>z 




S J YcO0207_on_l 94p 


14003 


^A\4i HAnnnooD i o 
o**jvi 1 uuuuuzy D 1 2 


3/4/ 


ol Y004152 


#N/A 


STYc00207_orf_l 94p 


14003 


o**jYl 1 UUUUU J ^ JbU3 


37o4 


bl Y004152 


#N/A 


STYc00207_orf_l 94p 


14003 


OHM. 1 UUUUUUiSrl 1 0 


3693 


SrY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M 1 00000 1 4B05 


3704 


STY004154 


#N/A 


ST Yc00207__orf_l 95p 


#N/A 


S4M 1 00000 1 4D07 


3706 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M1 00000 15B1 1 


3708 


STY004 1 54 


#N/A 


STYc00207_orf,l 95p 


#N/A 


S4M1 00000 15E09 


3709 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M 1 00000 1 6 A02 - - 


- 3710 


STY004154 


- - -#N/A 


STYc00207_orf_195p 


#N/A- - 


S4M 1 0000022E 1 2 


3725 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M 1 0000026E 1 2 


3744 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M 1 000003 5E03 


3764 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


a4M 1 0000U05O05 


3685 


STY004239 


#N/A 


#N/A 


#N/A 


Q/lK/f 1 AAHAAA^/^ A 1 
OHM 1 UUUUUU / Vj V I 


3o91 




#N/A 


#N/A 


#N/A 


C/1 \yf 1 AAAAAAO/^AO 

o4iYl I UUUUUU0L.O0 


^^A'> 

3692 


STY004239 


#N/A 


#N/A 


#N/A 


C/l \A 1 AA AAA 1 1 A 

o4JVl 1 UUUUU 1 ot 1 U 


3712 


STY004239 


#N/A 


#N/A 


#N/A 


C/IKiTI AAAAA1 DC1A 

c»4MlUUUUUl or 10 


3713 


j>i'Y004239 


#N/A 


#N/A 


#N/A 


b4M 1 00000 1 9G0'?- 


3717 


STY004239 


#N/A 


#N/A 


#N/A 


\A 1 AAAAAI T A nyl 

o4M 1 UUUUUi 7 AU4 


3769 


STYOOSOlo 


#N/A 


#N/A 


#N/A 


K 1 M 1 0000007FO 1 


1057 


SAU 100968 


#N/A 


SAU 1 c0044_orf_90p 


12643 


KiM 10000007 FOl 


1057 


SAU20114D 


#N/A 


SAU2c0405_orf_7p 


12884 


K 1 M 1 0000007F0 1 


1057 


SPN101971 


#N/A 


SPN 1 c0009_orf_54p 


#N/A 


K. 1 M 1 OOOOOO/r 0 1 


1057 


SPN201024 


#N/A 


SPN2c04 i 7_orf_4p 


#N/A 


K 1 M 1 0000003C01 


1055 


STY000773 


#N/A 


STYc00054_orf_l 6p 


13764 


K I M 1 OU0UU23 E09 


1068 


STY000886 


#N/A 


#N/A 


m/A 


ly 1 X 4 1 AAAAA'^'5 T? 1 A 


1069 


STY000886 


#N/A 


#N/A 


#N/A 


IV. I ivi 1 UUUUUU /r U 1 


1057 


STY001430 


#N/A 


STYc00148_orfLl Ip 


13915 


KIM10000007FOI 


1057 


Oil W/l*TjJ 




ol ICUUI4o__OIT_lZp 


1 "2 At /I 


K1M10000036G08 


1076 


STY001867 


#N/A 


STYc00180__orf_50p 


13948 


K1M10000030C07 


1070 


STY00276S 


#N/A 


#N/A 


#N/A 


K1M10000037D10 


1077 


STY002995 


#N/A 


STYc00215_orfl67p 


14018 


K1M10000044G05 


10S6 


STY003357 


#N/A 


STYc00183_orf.91p 


13963 
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Nucleotide SeqID 


Protein SeqID 


EFAlOOOOl 


3806 


4861 


EFA 100023 


3807 


4862 


EFA100065 


3808 


4863 


EFA100151 


3809 


4864 


EFA100157 


3810 


4865 


EFA 100 165 


3811 


4866 


EFA 100 190 


3812 


4867 


EFA 100 1 94 


3813 


4868 


EFA 100200 


3814 


4869 


EFA100210 


3815 


4870 


EFA 1002 11 


3816 


4871 


EFA 100289 


3817 


4872 


EFAl 00295 


3818 


4873 


EFA 1003 12 


3819 


4874 


EFA 100329 


3820 


4875 


EFA100394 


3821 


4876 


EFAl 00397 


3822 


4877 


EFA 100399 


3823 


4878 


EFA100426 


3824 


4879 


EFA 100478 


3825 


4880 


EFA100615 


3826 


4881 


EFA 1006 17 


3827 


4882 


EFA 100641 


3828 


4883 


EFAl 00642 


3829 


4884 


EFA 100668 


3830 


4885 


EFA 100689 


3831 


4886 


EFA 100704 


3832 


4887 


EFA 100739 


3833 


4888 


EFA 100740 


3834 


4889 


EFA 100741 


3835 


4890 


EFA 100742 


3836 


4891 


EFA 100748 


3837 


4892 


EFA 100756 


3838 


4893 


EFA 100757 


3839 


4894 


EFA 100783 


3840 


4895 


EFA 100795 


3841 


4896 


EFA 100798 


3842 


4897 


EFA 1008 11 


3843 


4898 


EFA100S70 


3844 


4899 


EFA 1009 14 


3845 


4900 


EFA 1009 19 


3846 


4901 


EFA 100955 


3847 


4902 


EFA 100970 


3848 


4903 


EFA 100978 


3849 


4904 


EFA 100991 


3850 


4905 


EFA101022 


3851 


4906 


EFA 101060 


3852 


4907 



-468- 

BNSDOCID: <WO 017095SA2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


ErAlOlU/y 


3853 


4908 


T^T? A 1 A 1 f\Of\ 


3854 


4909 


Er AlOlOoo 


3855 


4910 


brAlUl 120 


3856 


491 1 


brAlOl 121 


3857 


4912 


EFA101123 


3858 


4913 


T7T? A 1 A1 1 /I 1 

brAlOl 141 


^5 Of A 

3859 


4914 


TTf A 1 A1 1 Cf\ 

bFAlOl 150 


3860 


4915 


f <1 » A 1 A 1 1 ^ A 

EFA101159 


3861 


4916 


A 'V A 1 t ^ A 

EFAlOlloO 


3862 


4917 


EFAlOllol 


3863 


4918 


EFA101162 


3864 


4919 


EFA101163 


3865 


4920 


EFA101164 


3866 


4921 


EFA101165 


3867 


4922 


EFAlOl-169- - - - 


- - - 3868 


492-3- 


EFA101253 


3869 


4924 


EFA101257 


3870 


4925 


EFA101258 


3871 


4926 


EFA 101322 


3872 


4927 


'F'T"' A 1 A 1 O A 

EFA 101339 


3873 


4928 


EFA 101340 


3874 


4929 


T^T? A 1 A 1 C J* 

EFA 101 354 


3875 


4930 


EFA 101370 


3876 


4931 


EFA1C»403 


3877 


4932 


EFA101404 


3878 


4933 


^^^^ A ^ A ^ A A A 

EFAl 01409 


3879 


4934 


EFA101410 


3880 


4935 


EFA101411 


3881 


4936 


EFA101412 


3882 


4937 


EFA101413 


3883 


4938 


EFA 1 014 14 


3884 


4939 


EFA101415 


3885 


4940 


in* A 1 Ai 1 ^ 

EFA10141O 


3886 


4941 


T'T^ A 1 A 1 yl 1 T 

EFA101417 


3887 


4942 


EFAl 01424 


3888 


4943 


EFA 10 1425 


3889 


4944 


brAl 01477 


3890 


4945 


EFAl 01536 


3891 


4946 


CCA lAICyfA 

brAJ01540 


3892 


4947 


CCA t nt e 

EFAl 01541 


3893 


4948 


CC A 1 A1 con 

EFA 101 583 


3894 


4949 


CCA tAI^TA 

EFA101o70 


3895 


4950 


C?C A 1 A Y 

EFA 10 1682 


3896 


4951 






4952 


EFA101686 


3898 


4953 


EFA101695 


3899 


4954 


EFA101736 


3900 


4955 


EFA101737 


3901 


4956 
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Protein SeqID 


EFA101753 


3902 


4957 


EFA101765 


3903 


4958 


EFA101790 


3904 


4959 


EFA10i791 


3905 


4960 


EFA101792 


3906 


4961 


EFA101795 


3907 


4962 


EPA 1 01797 


3908 


4963 


EFA101799 


3909 


4964 


EFA101833 


3910 


4965 


EFA101868 


3911 


4966 


EFA101872 


3912 


4967 


EFA101873 


3913 


4968 


EFA101892 


3914 


4969 


EFA 101924 


3915 


4970 


EFA101925 


3916 


4971 


EFA101963 


3917 


4972 


EFA 102006 


3918 


4973 


EFA 102022 


3919 


4974 


EFA 102023 


3920 


4975 


EFA 102051 


3921 


4976 


EFA 102091 


3922 


4977 


EFA 102 110 


3923 


4978 


EFA 102 183 


3924 


4979 


EFA 102 185 


3925 


4980 


EFA 102 186 


3926 


4981 


EFA 102201 


3927 


4982 


EFA 102205 


3928 


4983 


EFA 102253 


3929 


4984 


EFA 102282 


3930 


4985 


EFA 102326 


3931 


4986 


EFAl 02338 


3932 


4987 


EFA 102350 


3933 


4988 


EFA 1023 51 


3934 


4989 


EFA 1023 52 


3935 


4990 


EFA 1023 53 


3936 


4991 


EFA 102389 


3937 


4992 


EFA 102453 


3938 


4993 


EFA 102501 


3939 


4994 


EFA 102502 


3940 


4995 


EFA 102503 


3941 


4996 


EFA 1025 18 


3942 


4997 


EFA 102541 


3943 


4998 


EFA 102542 


3944 


4999 


EFA 102549 


3945 


5000 


EFAl 02551 


3946 


5001 


EFA102554 


3947 


5002 


EFAl 02655 


3948 


5003 


EFA102656 


3949 


5004 


EFA102698 


3950 


5005 



-470- 

BNSCXXilD: <WO_0170955A2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


EFA 102728 


3951 


5006 


EFA 10273 6 


3952 


5007 


EFA 102764 


3953 


5008 


EFA 102774 


3954 


5009 


EFA 102780 


3955 


5010 


EFA 102788 


3956 


5011 


EFA 102802 


3957 


5012 


EFA 1028 13 


3958 


5013 


EFA102915 


3959 


5014 


EFA 103021 


3960 


5015 


EFA103033 


3961 


5016 


EFA103038 


3962 


5017 


EFA103039 


3963 


5018 


EFAl 03062 


3964 


5019 


EFA103081 


3965 


5020 


EFA103174 - - 


-3966 — - 


5021- - 


EFA103210. 


3967 


5022 


EFA 103268 


3968 


5023 


EFAl 03295 


3969 


5024 


EFAl 03348 


3970 


5025 


EFA 1033 65 


3971 


5026 


EFA 1033 75 


3972 


5027 


EFA 103 504 


3973 


5028 


EFA 103 508 


3974 


5029 


EFA 103571 


3975 


5030 


EFA 103786 


3976 


5031 


KPNl 00432 


3977 


5032 


KPN 100854 


3978 


5033 


KPN101022 


3979 


5034 


KPN101026 


3980 


5035 


KPNl 01 729 


3981 


5036 


KPN101750 


3982 


5037 


KPN 102057 


3983 


5038 


KPN 10263 8 


3984 


5039 


KPN 103882 


3985 


5040 


KPNl 04 183 




5041 


KPN104281 


3987 


5042 


KPNl 04430 


3988 


5043 


KPN 104538 


3989 


5044 


KPN 1047 16 


3990 


5045 


KPNl 05722 


3991 


5046 


KPN 105779 


3992 


5047 


KPN 106044 


3993 


5048 


KPNl 06659 


3994 


5049 






5050 


KPNl 07626 


3996 


5051 


KPNl 07776 


3997 


5052 


PA0028 


3998 


5053 


PA0120 


3999 


5054 
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Protein SeqID 


PA0j29 


4000 


5055 


PA0141 


4001 


5056 


PA0221 


4002 


5057 


PA0265 


4003 


5058 


PA0321 


4004 


5059 


PA0337 


4005 


5060 


PA0353 


4006 


5061 


PA0378 


4007 


5062 


PA0401 


4008 


5063 


PA0413 


4009 


5064 


PA0414 


4010 


5065 


PA0419 


4011 


5066 


PA0423 


4012 


5067 


PA0469 


4013 


5068 


PA0472 


4014 


5069 


PA0506 


4015 


5070 


PA0600 


4016 


5071 


PA0642 


4017 


5072 


PA0650 


4018 


5073 


PA0715 


4019 


5074 


PA0788 


4020 


5075 


PA0882 


4021 


5076 


PA0934 


4022 


5077 


PA0938 


4023 


5078 


PA1019 


4024 


5079 


PA1072 


4025 


5080 


PA1115 


4026 


5081 


PA1270 


4027 


5082 


PA1301 


4028 


5083 


PA 1360 


4029 


5084 


PA1365 


4030 


5085 


PA1398 


4031 


5086 


PA 1462 


4032 


5087 


PA 1493 


4033 


5088 


PA 1547 


4034 


5089 


PA 1636 


4035 


5090 


PA 1684 


4036 


5091 


PA 1868 


4037 


5092 


PA 1876 


4038 


5093 


PA1918 


4039 


5094 


PA 1986 


4040 


5095 


PA2009 


4041 


5096 


PA2083 


4042 


5097 


PA2101 


4043 


5098 




4044 


5099 


PA2128 


4045 


5100 


PA2147 


4046 


5101 


PA2196 


4047 


5102 


PA2197 


4048 


5103 
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PA2222 


4049 


5104 


PA23 1 3 


4050 


5105 


PA239S 


4051 


5106 


PA2424 


4052 


5107 


PA2461 


4053 


5108 


PA2470 


4054 


5109 


PA2488 


4055 


5110 


PA2494 


4056 


5111 


PA2584 


4057 


5112 


PA2594 


4058 


5113 


PA2634 


4059 


5114 


PA2641 


4060 


5115 


PA2671 


4061 


5116 


PA2680 


4062 


5117 


PA2684 


4063 


5118 


PA2726 


- - - -4064 - - 


5119- - - - 


PA2742 


4065 


5120 


PA3006 


4066 


5121 


PA30n 


4067 


5122 


PASO 13 


4068 


5123 


PA3041 


4069 


5124 


PA3048 


4070 


5125 


PA3068 


4071 


5126 


PA3121 


4072 


5127 


PA3I53 


4073 


5128 


PA3154 


4074 


5129 


PA3160 


4075 


5130 


PA3279 


4076 


5131 


PA3280 


4077 


5132 


PA3374 


4078 


5133 


PA3479 


4079 


5134 


PA3484 


4080 


5135 


PA3522 


4081 


5136 


PA3643 


4082 


5137 


PA3703 


4083 


5138 


P A3 709 


4084 


5139 


PA3716 


4085 


5140 


PA3764 


4086 


5141 


PA3845 


4087 


5142 


P A3 866 


4088 


5143 


PA3876 


4089 


5144 


PA3S77 


4090 


5145 


PA3931 


4091 


5146 


PA39S4 


4092 


5147 


rA4024 


4093 


5148 


PA4027 


4094 


5149 


PA4037 


4095 


5150 


PA4067 


4096 


5151 


PA4070 


4097 


5152 
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BNSDOCID: <WO 0170955A2J.> 
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TABLE lA 



PCTAJSOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


PA4081 


4098 


5153 


PA4105 


4099 


5154 


PA4124 


4100 


5155 


PA4125 


4101 


5156 


PA4158 


4102 


5157 


PA4237 


4103 


5158 


PA4242 


4104 


5159 


PA4244 


4105 


5160 


PA4245 


4106 


5161 


PA4246 


4107 


5162 


PA4247 


4108 


5163 


PA4248 


4109 


5164 


PA4249 


4110 


5165 


PA4250 


4111 


5166 


PA4251 


4112 


5167 


PA4252 


4113 


5168 


PA4253 


4114 


5169 


PA4254 


4115 


5170 


PA4256 


4116 


5171 


PA4257 


4117 


5172 


PA4258 


4118 


5173 


PA4259 


4119 


5174 


PA4262 


4120 


5175 


PA4263 


4121 


5176 


PA4264 


4122 


5177 


PA4268 


4123 


5178 


PA4269 


4124 


5179 


PA4271 


4125 


5180 


PA4272 


4126 


5181 


PA4316 


4127 


5182 


PA4332 


4128 


5183 


PA4347 


4129 


5184 


PA4363 


4130 


5185 


PA4375 


4131 


5186 


PA4413 


4132 


5187 


PA4433 


4133 


5188 


PA4473 


4134 


5189 


PA4506 


4135 


5190 


PA4512 


4136 


5191 


PA4542 


4137 


5192 


PA4576 


4138 


5193 


PA4598 


4139 


5194 


PA4665 


4140 


5195 


PA4681 


4141 


5196 


PA4709 


4142 


5197 


PA4744 


4143 


5198 


PA4771 


4144 


5199 


PA4888 


4145 


5200 


PA4942 


4146 


5201 
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TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


PA4997 


4147 


5202 


PA50:>0 


4148 


5203 


PA5076 


4149 


5204 


A f\ o c\ 

PA^OSS 


4150 


5205 


PAS 193 


4151 


5206 


PAS 199 


4152 


5207 


PAS207 


4153 


5208 


PA5209 


4154 


5209 


PA5248 


4155 


5210 


PAS299 


4156 


5211 


PASS 16 


4157 


5212 


PA5388 


4158 


5213 


PA5393 


4159 


5214 


PA5436 


4160 


5215 


PA5443 


4161 


5216 


PA5490 - - 


- 4162- 


- 5217 - 


PA5493 


4163 


5218 


PASS07 


4164 


5219 


PA5567 


4165 


5220 


SAU 100040 


4166 


5221 


SAU1000S3 


4167 


5222 


SAU 100056 


4168 


5223 


SAU 100059 


4169 


5224 


SAU 100062 


4170 


5225 


SAUI00077 


4171 


5226 


SAU 100 112 


4172 


5227 


SAU100114 


4173 


5228 


SAU100118 


4174 


5229 


SAU 100 123 


4175 


5230 


SAU 100 128 


4176 


5231 


SAU100131 


4177 


5232 


SAU 100 133 


4178 


5233 


SAU 100 139 


4179 


5234 


SAU 100 140 


4180 


5235 


SAU100141 


4181 


5236 


SAU 100 157 


4182 


5237 


SAU100158 


4183 


5238 


SAU 100 162 


4184 


5239 


SAU 100 175 


4185 


5240 


SAU 100 182 


4186 


5241 


SAU100186 


4187 


5242 


SAU 100 198 


4188 


5243 


SAU 100227 


4189 


5244 


SAU 100231 


4190 


5245 




4191 


5246 


SAU 100246 


4192 


5247 


SAU 100251 


4193 


5248 


SAU 100265 


4194 


5249 


SAU 100266 


4195 


5250 
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BNSDOCtD: <WO 0170955A2_L> 
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TABLE lA 



PCT/USOl/09180 



PathoSeq Geae Locus 


Nucleotide SeqID 


Protein SeqID 


SAU 100272 


4196 


5251 


SAU 1 00275 


4197 


5252 


SAU 100300 


4198 


5253 


SAU 100301 


4199 


5254 


SAU 100302 


4200 


5255 


SAU 100305 


4201 


5256 


SAU 100307 


4202 


5257 


SAU 100308 


4203 


5258 


SAU 1003 13 


4204 


5259 


SAU 1003 15 


4205 


5260 


SAU 100323 


4206 


5261 


SAU 100347 


4207 


5262 


SAU 100355 


4208 


5263 


SAU 100359 


4209 


5264 


SAU 1003 81 


4210 


5265 


SAU 100389 


4211 


5266 


SAU 100390 


4212 


5267 


SAU 100401 


4213 


5268 


SAU 1004 12 


4214 


5269 


SAU 1004 14 


4215 


5270 


SAU 100432 


4216 


5271 


SAU 100433 


4217 


5272 


SAU 100436 


4218 


5273 


SAU 100443 


4219 


5274 


SAU 100444 


4220 


5275 


SAU 100475 


4221 


5276 


SAU 100478 


4222 


5277 


SAU 100489 


4223 


5278 


SAU 100496 


4224 


5279 


SAU 100497 


4225 


5280 


SAU 1005 14 


4226 


5281 


SAU 1005 17 


4227 


5282 


SAU 100521 


4228 


5283 


SAU 100522 


4229 


5284 


SAU 1 00527 


4230 


5285 


SAU 100528 


4231 


5286 


SAU 100532 


4232 


5287 


SAU 100542 


4233 


5288 


SAU 1 00546 


4234 


5289 


SAU 100547 


4235 


5290 


SAU 100557 


4236 


5291 


SAU 100582 


4237 


5292 


SAU 100590 


4238 


5293 


SAU 100595 


4239 


5294 


SAU 1 00596 


4240 


5295 


SAU 100601 


4241 


5296 


SAU 100608 


4242 


5297 


SAU 100610 


4243 


5298 


SAU100613 


4244 


5299 
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BNSDOCID: <WO_01709SSA2_L> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


SAU100617 


4245 


5300 


SAU 100633 


4246 


5301 


SAU 100646 


4247 


5302 


SAU 100658 


4248 


5303 


SAU 100659 


4249 


5304 


SAU 100679 


4250 


5305 


SAU 100684 


4251 


5306 


SAU 100685 


4252 


5307 


SAU 100689 


4253 


5308 


SAU100690 


4254 


5309 


SAU 100702 


4255 


5310 


SAU 1007 10 


4256 


5311 


SAU100714 


4257 


5312 


SAU100731 


4258 


5313 


SAU 100733 


4259 


5314 


SAU100734 - 


4260 


5315 - 


SAU100736 


4261 


5316 


SAU100738 


4262 


5317 


SAU 100741 


4263 


5318 


SAU100745 


4264 


5319 


SAU100747 


4265 


5320 


SAU 100751 


4266 


5321 


SAU 100752 


4267 


5322 


SAU100767 


4268 


5323 


SAU 100770 


4269 


5324 


SAU100771 


4270 


5325 


SAU100773 


4271 


5326 


SAU 100776 


4272 


5327 


SAU 100778 


4273 


5328 


SAU 100793 


4274 


5329 


SAU 100794 


4275 


5330 


SAU 100799 


4276 


5331 


SAU 100808 


4277 


5332 


SAU 1008 10 


4278 


5333 


SAU 1008 13 


4279 


5334 


SAU 100831 


4280 


5335 


SAU 100836 


4281 


5336 


SAU 100838 


4282 


5337 


SAU 100839 


4283 


5338 


SAU 100843 


4284 


5339 


SAU 100845 


4285 


5340 


SAU 10085 8 


4286 


5341 


SAU100859 


4287 


5342 


SAU 100865 


4288 


5343 


SAU 100866 


4289 


5344 


SAU 100879 


4290 


5345 


SAU 100880 


4291 


5346 


SAU 100882 


4292 


5347 


SAU 100885 


4293 


5348 
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BNSDOCID: <WO 0170955A2.L> 
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TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 




4294 


5349 


SAU 100887 


4295 


5350 


SAU 100899 


4296 


5351 


SAU 100901 


4297 


5352 


SAU 1009 16 


4298 


5353 


SAU 100920 


4299 


. 5354 


SAU 100921 


4300 


5555 


SAU 100932 


4301 


5356 


SAU 100944 


4302 


5357 


SAU 100952 


4303 


5358 


SAU 10095 9 


4304 


5359 


SAU 100961 


4305 


5360 


SAU 100962 


4306 


5361 


SAU 100963 


4307 


5362 


SAU 100964 


4308 


5363 


SAU 100965 


4309 


5364 


SAU100970 


4310 


5365 


SAU 100996 


4311 


5366 


SAU101006 


4312 


5367 


SAU101020 


4313 


5368 


SAU101024 


4314 


5369 


SAU101028 


4315 


5370 


SAU 10 1034 


4316 


5371 


SAU101038 


4317 


5372 


SAU101039 


4318 


5373 


SAU 101065 


4319 


5374 


SAU101067 


4320 


5375 


SAUl 01070 


4321 


5376 


SAU 101 084 


4322 


5377 


SAU 10 1085 


4323 


5378 


SAU101086 


4324 


5379 


SAU 10 1090 


4325 


5380 


SAU 10 1092 


4326 


5381 


SAU101104 


4327 


5382 


SAU101143 


4328 


5383 


SAU101145 


4329 


5384 


SAU101155 


4330 


5385 


SAU101156 


4331 


5386 


SAU101159 


4332 


5387 


SAU101175 


4333 


5388 


SAU101180 


4334 


5389 


SAUlOl 183 


4335 


5390 


SAUl 01 184 


4336 


5391 


SAU101189 


4337 


5392 


CATT1A1 1 0*7 

oAU 101 ly / 


4338 


5393 


SAU101198 


4339 


5394 


SAU101199 


4340 


5395 


SAU101220 


4341 


5396 


SAU101224 


4342 


5397 
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BNSOOCID: <WO 0170955A2LL> 
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TABLE lA PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


SAU101226 


4343 


5398 


SAU101231 


4344 


5399 


SAU101235 


4345 


5400 


SAU101236 


4346 


5401 


SAU101239 


4347 


5402 


SAU101240 


4348 


5403 


SAU101242 


4349 


5404 


SAU101247 


4350 


5405 


SAU101262 


4351 


5406 


SAU101265 


4352 


5407 


SAU101266 


4353 


5408 


SAU101267 


4354 


5409 


SAU101270 


4355 


5410 


SAU101271 


4356 


5411 


SAU 101275 


4357 


5412 


SAU101286 


4358 - - 


- - 5413 


SAU 101293 


4359 


5414 


SAU101300 


4360 


5415 


SAU101301 


4361 


5416 


SAU101302 


4362 


5417 


SAU1013I0 


4363 


5418 


SAU101311 


4364 


5419 


SAU101320 


4365 


5420 


SAU101327 


4366 


5421 


SAU 10 1339 


4367 


5422 


SAU 101340 


4368 


5423 


SAU101341 


4369 


5424 


SAU101343 


4370 


5425 


SAU 101 344 


4371 


5426 


SAU 10 1346 


4372 


5427 


SAU101347 


4373 


5428 


SAU101350 


4374 


5429 


SAU101351 


4375 


5430 


SAU 10 1360 


4376 


5431 


SAU 101365 


4377 


5432 


SAU101366 


4378 


5433 


SAU 101369 


4379 


5434 


SAU101371 


4380 


5435 


SAU101381 


4381 


5436 


SAU101382 


4382 


5437 


SAU101383 


4383 


5438 


SAU101385 


4384 


5439 


SAU101387 


4385 


5440 


SAU101389 


4386 


5441 


SAU101398 


4387 


5442 


SAU101399 


4388 


5443 


SAU101400 


4389 


5444 


SAUl 01408 


4390 


5445 


SAU101421 


4391 


5446 
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TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


SAU 101427 


4392 


5447 


SAU101432 


4393 


5448 


SAU101436 


4394 


5449 


SAU101438 


4395 


5450 


SAU 10 1444 


4396 


5451 


SAUl 01445 


4397 


5452 


SAU 101446 


4398 


5453 


SAU 101447 


4399 


5454 


SAU101452 


4400 


5455 


SAU101455 


4401 


5456 


SAUI 01461 


4402 


5457 


SAU101463 


4403 


5458 


SAU 10 1476 


4404 


5459 


SAU101481 


4405 


5460 


SAU101482 


4406 


5461 


SAU101483 


4407 


5462 


SAU101488 


4408 


5463 


SAU101491 


4409 


5464 


SAU101492 


4410 


5465 


SAU101493 


4411 


5466 


SAU101495 


4412 


5467 


SAU 10 1497 


4413 


5468 


SAU 101 509 


4414 


5469 


SAU101526 


4415 


5470 


SAU101529 


4416 


5471 


SAU101541 


4417 


5472 


SAUl 01 543 


4418 


5473 


SAU 101 545 


4419 


5474 


SAU 1 01 546 


4420 


5475 


SAU 101549 


4421 


5476 


SAU101551 


4422 


5477 


SAU101554 


4423 


5478 


SAU101561 


4424 


5479 


SAU101565 


4425 


5480 


SAU 101 567 


4426 


5481 


SAU 101 570 


4427 


5482 


SAU101571 


4428 


5483 


SAU101572 


4429 


5484 


SAU 1 01 573 


4430 


5485 


SAU 101574 


4431 


5486 


SAUl 01 575 


4432 


5487 


SAU101576 


4433 


5488 


SAUl 01 586 


4434 


5489 


SAU 101 592 


4435 


5490 


SAU 101 599 


4436 


5491 


SAU101610 


4437 


5492 


SAU101612 


4438 


5493 


SAU101614 


4439 


5494 


SAU101616 


4440 


5495 
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TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


SAU101622 


4441 


5496 


SAU101624 


4442 


5497 


SAU101630 


4443 


5498 


SAU101632 


4444 


5499 


SAU101637 


4445 


5500 


SAU101641 


4446 


5501 


SAU101651 


4447 


5502 


SAU101652 


4448 


5503 


SAU101653 


4449 


5504 


SAU101655 


4450 


5505 


SAU101663 


4451 


5506 


SAU101664 


4452 


5507 


SAU101674 


4453 


5508 


SAU101679 


4454 


5509 


SAU101681 


4455 


5510 


SAU101682 - - - 


4456 - 


- 5511- 


SAU101685 


4457 


5512 


SAU101717 


4458 


5513 


SAU101724 


4459 


5514 


SAU101726 


4460 


5515 


SAU101727 


4461 


5516 


SAU101728 


4462 


5517 


SAU101736 


4463 


5518 


SAU101737 


4464 


5519 


SAU101744 


4465 


5520 


SAU101751 


4466 


5521 


SAU101752 


4467 


5522 


SAUl 01754 


4468 


5523 


SAU101756 


4469 


5524 


SAU101771 


4470 


5525 


SAU101772 


4471 


5526 


SAUl 01 777 


4472 


5527 


SAU101781 


4473 


5528 


SAU101782 


4474 


5529 


SAUl 01784 


4475 


5530 


SAUl 01 790 


4476 


5531 


SAU101791 


4477 


5532 


SAU101792 


4478 


5533 


SAUl 01 793 


4479 


5534 


SAU101794 


4480 


5535 


SAU101795 


4481 


5536 


SAU101797 


4482 


5537 


SAU101798 


4483 


5538 


SAUl 01 799 


4484 


5539 


SAU101800 


4485 


5540 


SAU101801 


4486 


5541 


SAU101802 


4487 


5542 


SAUl 01 803 


4488 


5543 


SAUl 01 804 


4489 


5544 
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BNSDOCIO: <WO_017O955A2J_> 
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TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


SAU101805 


4490 


5545 


SAU101806 


4491 


5546 


SAU101807 


4492 


5547 


SAU101808 


4493 


5548 


SAU101810 


4494 


5549 


SAU101811 


4495 


5550 


SAU10i8i4 


4496 


5551 


SAU101815 


4497 


5552 


SAU101818 


4498 


5553 


SAU101824 


4499 


5554 


SAU101S33 


4500 


5555 


SAU101839 


4501 


5556 


SAU101842 


4502 


5557 


SAU101845 


4503 


5558 


SAU101849 


4504 


5559 


SAU101857 


4505 


5560 


SAU101862 


4506 


5561 


SAU101864 


4507 


5562 


SAU101865 


4508 


5563 


SAU101866 


4509 


5564 


SAU101868 


4510 


5565 


SAU101869 


4511 


5566 


SAU101876 


4512 


5567 


SAU101881 


4513 


5568 


SAU101882 


451^: 


5569 


SAU101890 


4515 


5570 


SAU101891 


4516 


5571 


SAU101893 


4517 


5572 


SAU101904 


4518 


5573 


SAU101907 


4519 


5574 


SAU101909 


4520 


5575 


SAU101910 


4521 


5576 


SAU101915 


4522 


5577 


SAU101922 


4523 


5578 


SAU101948 


4524 


5579 


SAU101966 


4525 


5580 


SAU101968 


4526 


5581 


SAU101991 


4527 


5582 


SAU101995 


4528 


5583 


SAU101996 


4529 


5584 


SAU101999 


4530 


5585 


SAUl 02001 


4531 


5586 


SAU 102002 


4532 


5587 


SAUl 02003 


4533 


5588 


SAU 102006 


4534 


5589 


SAU 102007 


4535 


5590 


SAU102032 


4536 


5591 


SAU102035 


4537 


5592 


SAUl 02044 


4538 


5593 
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TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqED 


SAU102046 


4539 


5594 


SAU102049 


4540 


5595 


SAU 102054 


4541 


5596 


SAU102059 


4542 


5597 


SAU102067 


4543 


5598 


SAU 102068 


4544 


5599 


SAU 102 102 


4545 


5600 


SAU102113 


4546 


5601 


SAU102116 


4547 


5602 


SAU102117 


4548 


5603 


SAU 102 129 


4549 


5604 


SAU102132 


4550 


5605 


SAU102142 


4551 


5606 


SAU102143 


4552 


5607 


SAU102144 


4553 


5608 


SAU102162 - ~ 


4554- - 


5609 


SAU102165 


4555 


5610 


SAUl 02200 


4556 


5611 


SAU 102201 


4557 


5612 


SAU 102222 


4558 


5613 


SAU 102231 


4559 


5614 


SAU 102232 


4560 


5615 


SAU102233 


4561 


5616 


SAU102241 


4562 


5617 


SAU102242 


4563 


5618 


SAU 102246 


4564 


5619 


SAU 102247 


4565 


5620 


SAU102252 


4566 


5621 


SAU 102256 


4567 


5622 


SAU102257 


4568 


5623 


SAU 102259 


4569 


5624 


SAU 102260 


4570 


5625 


SAU102261 


4571 


5626 


SAU 102262 


4572 


5627 


SAUI02264 


4573 


5628 


SAUl 02265 


4574 


5629 


SAU 102268 


4575 


5630 


SAU102270 


4576 


5631 


SAU 102280 


4577 


5632 


SAU102281 


4578 


5633 


SAU 102283 


4579 


5634 


SAU102284 


4580 


5635 


SAUl 02286 


4581 


5636 


SAUl 02287 


4582 


5637 


SAU 102292 


4583 


5638 


SAUl 02294 


4584 


5639 


SAU 102297 


4585 


5640 


SAU102298 


4586 


5641 


SAU102308 


4587 


5642 
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BNSIXXIO: <WO_017(»S5A2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


CAT TIATi 1 Q 


4!>oo 


5o43 






5o44 


C A T T 1 "2 A 




>>045 


oAUl 02336 


45yi 


5o4o 


c>AU 102341) 


4592 


5o47 


bAU 102345 


4593 


5648 


bAUlG23D0 


4594 


A A 

5649 


O A T T 1 rVO 'SCO 

bAU 102352 


4595 


5650 


SAU102355 


4596 


5651 


SAUl 02356 


/I CCS"! 

4597 


5652 


SAU102378 


A f AO 

4598 


5653 


SAUl 023 80 


A £AA 

4599 


5654 


SAU102388 


4600 


5655 


SAUl 02389 


4601 


5656 


SAUl 023 90 


4602 


5657 


SAUl 023 92 


4603 


5658 


SAUl 02394 


4604 


5659 


SAU102396 


4605 


5660 


SAU102401 


4606 


5661 


SAUl 02407 


4607 


5662 


SAUl 024 17 


4608 


5663 


SAUl 024 18 


4609 


5664 


SAUl 02420 


4610 


5665 


SAUl 02422 


4611 


5666 


SAUl 02423 


4612 


5667 


SAUl 02433 


4613 


5668 


SAUl 02434 


4614 


5669 


SAUl 0243 7 


4615 


5670 


SAUl 02440 


4616 


5671 


SAUl 02447 


4617 


5672 


SAUl 02448 


4618 


5673 


SAUl 02449 


4619 


5674 


SAUl 02450 


4620 


5675 


SAUl 02452 


4621 


5676 


SAUl 0245 3 


4622 


5677 


SAUl 02460 


4623 


5678 


SAUl 02469 


4624 


5679 


SAUl 02473 


4625 


5680 


SAUl 02474 


4626 


5681 


SAUl 02476 


4627 


5682 


SAUl 02479 


4628 


5683 


O A T T t A 0/\ 

SAUl 02480 


A Z'O A 

4629 


5684 


SAUl 02481 


4630 


5685 


SAUl 0248 5 


4631 


5686 


oAU lUZ*foO 




300 / 


SAUl 02487 


4633 


5688 


SAU102498 


4634 


5689 


SAU102502 


4635 


5690 


SAU102503 


4636 


5691 



-484- 

BNSCX3CI0: <WO_01709SSA2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


SAU 102526 


4637 


5692 


SAU 102527 


4638 


5693 


SAU102531 


4639 


5694 


SAUl 02533 


4640 


5695 


SAU 102534 


4641 


5696 


SAU102541 


4642 


5697 


SAU102551 


4643 


5698 


SAUl 02554 


4644 


5699 


SAU102575 


4645 


5700 


SAU102578 


4646 


5701 


SAUl 02584 


4647 


5702 


SAUl 02585 


4648 


5703 


SAU102593 


4649 


5704 


SAUl 02598 


4650 


5705 


SAU 102599 


4651 


5706 


SAU102601- 


4652 - - 


- - - 5707 - - - 


SAU102602 


4653 


5708 


SAU102603 


4654 


5709 


SAU 102605 


4655 


5710 


SAU102606 


4656 


5711 


SAU102607 


4657 


5712 


SAU 102609 


4658 


5713 


SAU102610 


4659 


5714 


SAU1026I3 


4660 


5715 


SAUl 02614 


4661 


5716 


SAU 1026 15 


4662 


5717 


SAU102620 


4663 


5718 


SAU102621 


4664 


5719 


SAU 102629 


4665 


5720 


SAU 102631 


4666 


5721 


SAU102636 


4667 


5722 


SAU102637 


4668 


5723 


SAU 102639 


4669 


5724 


SAU 102652 


4670 


5725 


SAU 10265 8 


4671 


5726 


SAU102663 


4672 


5727 


SAU 102669 


4673 


5728 


SAUl 02671 


4674 


5729 


SAU 102674 


4675 


5730 


SAU 102693 


4676 


5731 


SAU 102694 


4677 


5732 


SAU 102725 


4678 


5733 


SAUl 02764 


4679 


5734 


SAU 102766 


4680 


5735 


SAU 1028 12 


4681 


5736 


SAU 102863 


4682 


5737 


SAU 102870 


4683 


5738 


SAUl 02880 


4684 


5739 


SAU 102881 


4685 


5740 



-485- 

BNSDOCID: <WO_017095SA2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


SAU 102883 


4686 


5741 


SAU 102905 


4687 


5742 


SAU 102909 


4688 


5743 


SAU 102933 


4689 


5744 


SAUl 02935 


4690 


5745 


SAU102936 


4691 


5746 


SAU102939 


4692 


5747 


SAU102942 


4693 


5748 


SAU 102944 


4694 


5749 


SAUl 02979 


4695 


5750 


SAU 102983 


4696 


5751 


SAU102992 


4697 


5752 


SAU103010 


4698 


5753 


SAU103024 


4699 


5754 


SAU103025 


4700 


5755 


SAUl 03037 


4701 


5756 


SAU103O38 


4702 


5757 


SAUl 03042 


4703 


5758 


SAU 103077 


4704 


5759 


SAUI03115 


4705 


5760 


SAUl 03 144 


4706 


5761 


SAU 103 159 


4707 


5762 


SAU103169 


4708 


5763 


SAU103175 


4709 


5764 


SAU103I91 


4710 


5765 


SAUl 03 198 


4711 


5766 


SAU103204 


4712 


5767 


SAU103226 


4713 


5768 


SAUl 03232 


4714 


5769 


SAU200006 


4715 


5770 


SAU200028 


4716 


5771 


SAU200030 


4717 


5772 


SAU200058 


4718 


5773 


SAU200059 


4719 


5774 


SAU200088 


4720 


5775 


SAU200157 


4721 


5776 


SAU200242 


4722 


5777 


SAU200297 


4723 


5778 


SAU200345 


4724 


5779 


SAU200392 


4725 


5780 


SAU200468 


4726 


5781 


SAU200558 


4727 


5782 


SAU200561 


4728 


5783 


SAU200564 


4729 


5784 


SAU200565 


4730 


5785 


SAU200593 


4731 


5786 


SAU200601 


4732 


5787 


SAU200628 


4733 


5788 


SAU200657 


4734 


5789 



-486- 

BNSDOCID: <WO_01709SSA2J_> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


SAU200685 


4735 


5790 


SAU200721 


4736 


5791 


SAU20072D 


4737 


5792 


SAU2007^ 1 


4738 


5793 


SAU200740 


4739 


5794 


SAU200752 


4740 


5795 


SAU200914 


4741 


5796 


SAU200916 


4742 


5797 


SAU200928 


4743 


5798 


SAU200934 


4744 


5799 


SAU200949 


4745 


5800 


SAU200960 


4746 


5801 


SAU200994 


4747 


5802 


SAU201167 


4748 


5803 


SAU201168 


4749 


5804 


SAU201184_ _ 


4750 


5805 - 


SAU201197 


4751 


5806 


SAU201225 


4752 


5807 


SAU201236 


4753 


5808 


SAU201301 


4754 


5809 


SAU201333 


4755 


5810 


SAU201375 


4756 


5811 


SAU201380 


4757 


5812 


SAU201381 


4758 


5813 


SAU201385 


4759 


5814 


SAU201403 


4760 


5815 


SAU201469 


4761 


5816 


SAU201486 


4762 


5817 


SAU201506 


4763 


5818 


SAU201508 


4764 


5819 


SAU201513 


4765 


5820 


SAU201539 


4766 


5821 


SAU201541 


4767 


5822 


SAU201558 


4768 


5823 


SAU201571 


4769 


5824 


SAU201611 


4770 


5825 


SAU201615 


4771 


5826 


OAT 1 ^*^/\ 

SAU201620 


4772 


5827 


SAU201621 


4773 


5828 


OAT T^/\ t ^ ^ A 

SAU201654 


4774 


5829 


OAT ^ ^ JT 

SAU201 666 


4775 


5830 


OAT t\ ■% ^ A ^ 

SAU201743 


4776 


5831 


SAU201752 


4777 


5832 


SAU201765 


4778 


5833 


CAT TO A 1 TTi 


4779 


5834 


SAU201775 


4780 


5835 


SAU201810 


4781 


5836 


SAU201827 


4782 


5837 


SAU20I929 


4783 


5838 



-487- 

BNSCXDCID: <WO_0170955A2_L> 



wo 01/70955 



TABLE lA 



PCTAJSOl/09180 



PnthoSeq Gene Locus 


Nucleotide SeqlD 


Protein SeqID 


SAU201952 


4784 


5839 


SAU201961 


4785 


5840 


SAU201971 


4786 


5841 


SAU202006 


4787 


5842 


SAU202039 


4788 


5843 


SAU202126 


4789 


5844 


SAU202i74 


4790 


5845 


SAU202176 


4791 


5846 


SAU202186 


4792 


5847 


SAU202267 


4793 


5848 


SAU202708 


4794 


5849 


SAU202731 


4795 


5850 


SAU202736 


4796 


5851 


SAU202756 


4797 


5852 


SAU202781 


4798 


5853 


SAU202872 


4799 


5854 


SAU202882 


4800 


5855 


SAU202930 


4801 


5856 


SAU202945 


4802 


5857 


SAU202968 


4803 


5858 


SAU203001 


4804 


5859 


SAU203007 


4805 


5860 


SAU203i96 


4806 


5861 


SAU203293 


4807 


5862 


SAU203296 


4808 


5863 


SAU203524 


4809 


5864 


SAU300110 


4810 


5865 


SAU300131 


4811 


5866 


SAU300156 


4812 


5867 


SAU300191 


4813 


5868 


SAU300269 


4814 


5869 


SAU300335 


4815 


5870 


SAU300338 


4816 


5871 


SAU300455 


4817 


5872 


SAU300572 


4818 


5873 


SAU300617 


4819 


5874 


SAU300713 


4820 


5875 


SAU300719 


4821 


5876 


SAU300732 


4822 


5877 


SAU300825 


4823 


5878 


SAU300868 


4824 


5879 


SAU300975 


4825 


5880 


SAU300998 


4826 


5881 


SAU301004 


4827 


5882 


SAU301030 


4828 


5883 


SAU301054 


4829 


5884 


SAU301080 


4830 


5885 


SAU301118 


4831 


5886 


SAU301133 


4832 


5887 



^88- 

BNSOOCIO: <WO_01709SSA2_L> 



wo 01/70955 



TABLE lA 



PCT/USOl/09180 



l^atnOocq \yclie JUOCIIS 


iNucieoilue deqii/ 


Jrrotein ^eqlLi 






DoOo 










HO 




<i AT T'^m9/=i8 


Ho JO 


joy 1 


0/\LJ J\J ZD 


Ho J / 


'^^^09 




HO Jo 


joyj 




HO 


Doy^r 




HOHu 






HOH 1 


joyo 


C ATT'^ni/179 


HOH^ 


joy / 


C ATTini ^OO 


HOH J 


->oyo 


C A 1 T1 Al iiOA 


HOHH 


Doyy 


CAinAIT^O 

oAUj0175o 


*roHD 


<QAA 


c>AUi0l773 


H040 




SAU301829 


4o*t / 




OAT T^/\ t Oi^A 


y|Q>|Q 

4oHq 


5SU3 _ — 






f OA/I 


OA! Tl AO AiCA 

oAU3UZUoU 


i4Q<A 
hojU 




oAU JUZD U 








^C^9 


5907 


CAT T'iAOAC^ 


'J-OJJ 


CQAQ 

39Uo 


CAT nn9^Q5l 
OrVU J V/ZO7O 










3910 


SAU3 02805 


4856 




SAU302901 


4857 


5912 


SAU302931 


4858 


5913 


SAU302950 


4859 


5914 


SAU302956 


4860 


5915 



-489- 

BNSDOCID: <WO 01709SSA2J.> 



wo 01/70955 



PCT/USOl/09180 



WHAT IS CLAIMED IS : 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 8-3795, wherein expression of said nucleic acid 
inhibits proliferation of a cell. 
5 2. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs.: 8- 

3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

3. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
10 complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 

spanning at least a portion of two or more genes, 5' noncoding region, or 3' noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ED NOs.: 8-3795. 

4. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
15 70% identity to a nucleotide sequence selected from tlie group consisting of SEQ ID NOs.: 8-3795, 

fragments comprising at least 25 consecutive nucleotides of SEQ ED NOs.: 8-3795, the nucleotide 
sequences complementary to SEQ ID NOs.: 8-3795 and the sequences complementary to fragments 
comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 
20 5. A vector comprising a promoter operably linked to a nucleic acid encoding a 

polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

6. A purified or isolated polypeptide comprising a polypeptide whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 

25 NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

7. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 

30 nucleotide sequence selected from the group consisting of SEQ ID NOs,: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3.0t78 with the default parameters. 

35 8. A method of producing a polypeptide^ comprising introducing a vector comprising a 

promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
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pblypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell. 

9. A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 
activity or reducing the amount of a gene product whose expression is inhibited by an antisense 

5 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

10. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 

1 0 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 

determining whether said compound infl _ _ 

1 1 . A method for identifying a compound or nucleic acid having the ability to reduce the 
1 5 activity or level of a gene product required for proliferation, said gene product comprising a gene 

product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
20 compound or nucleic acid; and 

(b) measuring an activity of said target. 

12. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 8-3795, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 
gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 

30 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

13. A method for inhibiting cellular proliferation comprising introducing an effective 
amount of a compound with activity against a gene whose activity or expression is inhibited by an 

35 antisense nucleic acid comprismg a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 
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14. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof in a pharmaceutically acceptable carrier. 

15. A method for inhibiting the activity or expression of a gene in an operon required for 

5 proliferation wherein the activity or expression of at least one gene in said operon is inhibited by an 
antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 

16- A method for identifying a gene which is required for proliferation of a cell comprising: 
1 0 (a) contacting a cell with an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
1 5 complementary to said antisense nucleic acid or a portion thereof. 

1 7. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

20 consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 

which said nucleic acid was obtained ; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
25 thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

1 8. A method of identifying a compound having the ability to inhibit proliferation 
30 comprising: 

(a) contacting a test cell with a sublethal level of a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizing said test cell; 
35 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said nucleic acid. 
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19. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 

, 5 wherein the activity or expression of said gene product is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compHDund; and 

(c) determining the degree to which said compound inhibits the growth of said 
10 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

20. A method for identifying a compoimd having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an. agent which reduces.the activity on level of a gene - 
product required for proliferation of said cell, wherein said gene product is a gene product 

1 5 whose activity or expression is inhibited by an antisense nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
by acting on said gene product. 

20 21. A method for identifying the biological pathway in which a proliferation-required gene 

or its gene product lies, wherein said gene or gene product comprises a gene or gene product whose 
activity or expression is inhibited by an antisense nucleic acid comprising a sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, said method comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
25 activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said proliferation of said test cell is inhibited 
30 relative to a cell which was not contacted with said compound. 

22. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 
35 proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
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biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

(c) determining the degree to which said test compound inhibits proliferation of 
5 said first cell relative to a cell which does not contain said antisense nucleic acid. 

23. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ IDNOs.: 8-3795. 

24. A compound which interacts with a gene or gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID 

1 0 NOs.: 8-3795 to inhibit proliferation. 

25. A compound which interacts with a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to inhibit 
proliferation. 

26. A method for manufacturing an antibiotic comprising the steps of: 

1 5 screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation, said gene product comprising a gene, 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 
manufacturing the compound so identified. 

20 27. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, the nucleotide sequences 
complementary to SEQ ID NOs.:3796-3800, 3806-4860, 5916-10012, and the nucleotide sequences 

25 complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 3796- 
5800, 3806-4860, 5916-10012 as determined using BLASTN version 2.0 with the default 
parameters. 

28. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 

30 of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 

35 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
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NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
5 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 

under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
1 0 from the group consisting of SEQ ID NOs: 8-3795. 

29. A method for identifying a compound which influences the activity of a gene product 
required for proliferation comprising: 

contacting a candidate compound wifli a gene product selected from the group 

consisting of a gene product having at least 70% nucleotide sequence identity as determined 

1 5 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as detennined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

20 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from ttie 

group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs,: 8-3795, a gene product 

25 encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

acid selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 

30 by the gene product whose activity is inhibited by a nucleic acid selected from the group 

consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influences the activity of said gene 

product. 

30. A method for identifying a compound or nucleic acid having the ability to reduce the 
35 activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
nucleic acid that encodes a gene product selected from the group consisting of a gene 
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product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 

5 at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a gene product 

10 whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 

from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

15 acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 

conditions, and a gene product whose activity may be complemented by the gene product 
whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 
NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 
20 (c) measuring an activity of said target, 

3 1 . A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
: nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 
25 gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 

selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 
30 product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a niicleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
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nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 
5 moderate conditions, and a gene product whose activity may be complemented by the gene 

product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 

(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
10 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

32. A method for inhibiting cellular proliferation comprising introducing a compound with 
activity against a gene product or a compoimd with activity against a gene encoding said gene 
product into a population of cells expressing said gene product, wherein sai_d.gene.product is . - - 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 

1 5 identity as determined using BLASTM version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 

20 by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 

25 which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 

30 SEQ ID NOs: 8-3795. 

33. A preparation comprising an effective concentration of an antisense nucleic acid in a 
pharmaceutically acceptable carrier wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 

35 selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion 

thereof, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 

-497- 



BNSDOCID: <WO 0170955A2_L> 



wo 01/70955 PCT/USOl/09180 

comprising a nucleotide sequence wliich hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 

34. A method for inhibiting the activity or expression of a gene in an operon which encodes 
a gene product required for proliferation comprising contacting a cell in a cell population with an 

5 antisense nucleic acid comprising at least a proliferation- inhibiting portion of said operon in an 
antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 

10 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3 .Ot78 with the default parameters to 

15 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

20 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

35. A method for identifying a gene which is required for proliferation of a cell comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 

25 consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 

BLASTN version 2.0 with the defauh parameters to a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion thereof, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 

30 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 
said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene iii said cell which encodes the mRNA which is 
35 complementary to said antisense nucleic acid or a portion thereof. 

36. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 
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(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 
niicroorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 

5 nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8- 
3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 
selected from tlie group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
1 0 from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory, nucleic acid, 
thus sensitizing said cell; 

15 (d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid, 

37. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

20 (a) sensitizing a test cell by contacting said test cell with a sublethal level of an 

antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 8-3795 or a portion thereof which inhibits the 

25 proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditionst; 

30 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 

38. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

35 (a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 

complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein said gene product is selected from the group consisting of a gene product having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
5 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using PASTA 
version 3 .Ot78 with the default parameters to a gene product whose expression is inhibited 

10 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

15 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 

whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the extent to which said compound inhibits the growth of said 
20 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

39. A method for identifying a compound having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
. product required for proliferation of said cell, wherein said gene product is selected from 

25 the group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

30 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 

35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from tlie group consisting of SEQ ID NOs,: 8-3795 
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under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
5 selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining the degree to which said compound reduces proliferation of said 
contacted cell relative to a cell which was not contacted with said agent. 

40. A method for identifying the biological pathway in which a proliferation-required gene 
10 product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
required gene product is selected firom the group consisting of a gene product having at 

1 5 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

20 acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795/ a gene product having at least 25% amino acid identity as determined using PASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 

30 whose activity may be complemented by the gene product whose activity is inhibited by a 

nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

35 (c) determining the degree to which said compound inhibits proliferation of said 

test cell relative to a cell which does not contain said antisense nucleic acid. 
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4 1 . A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
5 said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8-3795 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
1 0 of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 
15 (b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 
42. A compound which inhibits proliferation by interacting with a gene encoding a gene 
product required for proliferation or with a gene product required for proliferation, wherein said 
20 gene product is selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
25 version 2.0 with the default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
30 the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity may be 
3 5 complemented by the gene product whose activity is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs: 8-3795. 

43. A method for manufacturing an antibiotic comprising the steps of: 
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screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
5 expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

10 NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default pareuneters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 

IS under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 

sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795 ; and 

20 manufacturing the compound so identified. 

44. A method for inhibiting proliferation of a cell in a subject comprising administering an 
effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 

25 with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

30 sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

35 group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
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activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 
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(57) Abstract: The sequences ijf aniisense nucleic acids which inhibit the proliferation of prokaryotes are disclosed. Cell-based 
assays which employ ihc aniiscnsc nucleic acids to identify and develop antibiotics are also disclosed. The antisense nucleic acids 
can also be used to idcniily proteins required for proliferation, express these proteins or portions thereof, obtain antibodies capable 
of specifically bindini: in the expressed proteins, and to use those expressed proteins as a screen to isolate candidate molecules for 
rational drug discovery programs. The nucleic acids can also be used to screen for homologous nucleic acids that are required for 
^5 proliferation in cells other than Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, and Pseudomonas aerug- 
inosa. The nucleic acids i)f the present invention can also be used in various assay systems to screen for proliferation required genes 
in other organisms. 
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